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AGENCY 

40 CF R Part 300 

[FRL-3730-81 

RIN 2050 AB73 

Hazard Ranking System 

AGENCY: hvironmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: The Environmental Protection 
Agency (EPA) is adopting revisions to 
the Hazard Ranking System (HRS), the 
principal mechanism for placing sites on 
the National Priorities List (NPL). The 
revisions change the way EPA evaluates 
potential threats to human health and 
the environment from hazardous waste 
sites and make the HRS more accurate 
in assessing relative potential risk. 
These revisions comply with other 
statutory requirements in the Superfund 
Amendments and Reauthorization Act 
of 1986 (SARA). 
DATES: Effective date March 14,1991. As 
discussed in Section 111 H of this 
preamble, comments are invited on the 
addition of specific benchmarks in the 
air and soil exposure pathways until 
January 14,1991. 
ADDRESSES: Documents related to this 
rulemaking are available at and 
comments on the specific benchmarks in 
the air and soil exposure pathways may 
be mailed to the CERCLA Docket Office, 
OS-245, U.S. Environmental Protection 
Agency, Waterside Mall, 401 M Street, 
SW, Washington, DC 20460, phone 202- 
382-3046. Please send four copies of 
comments. The docket is available for 
viewing by appointment only from 9:00 
am to 4:00 pm, Monday through Friday, 
excluding Federal holidays. The docket 
number is 105NCP-HRS. 
FOR FURTHER INFORMATlON CONTACT: 
Steve Caldwell or Agnes Ortiz, 
Hazardous Site Evaluation Division, 
Office of Emergency and Remedial 
Response, 0S230, U.S. Environmental 
Protection Agency, 401 M Street, SW, 
Washington, DC 20460, or the Superfund 
Hotline at 800-424-9346 (in the 
Washington, DC area, 202-382r3000). 
SUPPLEMENTARY INFORMATION: 
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1. Backmund " 

In 1980, Congress enacted the 
Comprehensive Environmental 
Response, Compensation, and Liability 
Act (CERCLA) (42 U.S.C. 9601 et seq.), 
commonly called the Superfund, in 
response to the dangers posed by 
uncontrolled releases of hazardous 
substances, contaminants, and 
pollutants. To implement section 
105(8)(A) of CERCLA and Executive 
Order 12316 (46 FR 42237, August 20, 
1981), the U.S. Environmental Protection 
Agency (EPA) revised the National Oil 
and Hazardous Substances Pollution 
Contingency Plan [NCP), 40 CFR part 
300, on July 16,1982 (47 FR 311801, with 
later revisions on September 16,1985 (50 
FR 37624). November 20,1985 (50 FR 
47912), and March 8,1990 (55 FR 8666). 
The NCP sets forth guidelines and 
procedures for responding to releases or 
potential release of hazardous 
substances, pollutants, or contaminants. 

Section 105(8)(A) of CERCLA (now 
section 105(a)(8)(A)) requires EPA to - 
establish: 

Criteria for determining priorities among 
releases or threatened releases [of hazardous 
s.ubstances] throughout the United States for 
the purpose of taking remedial action and, to 
the extent practicable taking into account the 
potential urgency of such action, for the 
purpose of taking removal action. Criteria 
and priorities ' ' shall be based upon the 
relative risk or danger to public health or 
welfare or the environment ', ' taking into 
account to the extent possible the population 
at risk, the hazard potential of the hazardous 
substances at such facilities. the potential for 
contamination of drinking water supplies, the 
potential for direct human contact, [and] the 
potential for destruction of sensitive 
ecosystems ' *. 

To meet this requirement and help set 
priorities, EPA adopted the Hazard 
Ranking System (HRS) as appendix A to 
the NCP (47 FR 31180, July 16,1982). The 
HRS is a scoring system used to assess 
the relative threat associated with . 
actual or potential releases of hazardous 

substances at sites. The HRS is the 
primary way of determining whether a 
site is to be included on the National 
Priorities List (NPL), the Agency's list of 
sites that are priorities for long-term 
evaluation and remedial response, and 
is a crucial part of the Agency's program 
to address the identification of actual 
and potential releases. (Each State can 
nominate one site to the NPL as a State 
top priority regardless of its HRS score; 
sites may also be added in response to a 
health advisory from the Agency for 
Toxic Substances and Disease Registry 
(see NCP, 40 CFR 300.425(~)(3)).) Under 
the original HRS, a score was 
determined for a site by evaluating three 
migration pathways--ground water, 
surface water, and air. Direct contact 
and fire and explosion threats were also 
evaluated to determine the need for 
emergency actions, but did not enter 
into the decision on whether to place a 
site on the NPL. 

In 1986, Congress enacted the 
Superfund Amendments and 
Reauthorization Act of 1986 (SARA) 
(Pub. L 99-499), which added section 
105(c)(l) to CERCLA, requiring EPA to 
amend the HRS to assure "to the 
maximum extent feasible,.that the 
hazard ranking system accurately 
assesses the relative degree of risk to 
human health and the environment 
posed by sites and facilities subject to 
review." Congress, in its Conference 
Report on SARA, stated the substantive 
standard against which HRS revisions 
could be assessed: 

This standard is to be applied within the 
context of the purpose for the National 
Priorities List; i.e.. identifying for the States 
and the public those facilities and sites which 
appear to warrant remedial actions. ' 
This standard does not, however, require the 
Hazard Ranking System to be equivalent to 
detailed risk assessments, quantitative or 
qualitative, such as might be performed as 
part of remedial actions. The standard 
requires th'e Hazard Ranking System to rank 
sites as accurately as the Agency believes is 
feasible using information from preliminary 
assessments and site inspections ' ' ' 
Meeting this standard does not require long- 
term monitoring or an accurate determination 
of the full nature and extent of contamination 
at sites or the projected levels of expos*are 
such as might be done during remedial 
investigations and feasibility studies. This 
provision is intended to ensure that the 
Hazard Ranking System performs with a 
degree of accuracy appropriate to its role in 
expeditiously identifying candidates for 
response actions. [H.R. Rep. No. 962,99th 
Cong., 2nd Sess. at 194.200 [I98611 

Section 105(c)(2) further specifies that 
the HRS appropriately assess the'human 
health risks associated with actual or 
potential contamination of surface 
waters used for recreation or drinking 
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water and. that this assessment should 
take into account th;e potential migration 
of any hazardous substance through 
surface water to downstream sources of 
drinking water. 

SARA added two criteria for 
evaluating sites under section 
1@5(a)i8)(A): Actual or potentid 
contamination of the ambient air and 
threats through the human food chah- In 
addition, CERCLA section 118, added by 
SARA, requires EBA to give a high 
priority to facilities where the release of 
hazardous substances has resulted in 
the closing of drinking water welis or 
has contaminated a principal drinking 
water supply. Finally, CERCLA section 
125, added by SARA, requires revisions 
to the HRS to address facilities that 
costain substantial vo!umes of wastes 
specified in section 300i(b)(3)fA)(i) of 
the Solid Waste Disposal Act, 
commonly referred to as the Resource 
Conservation and Recovery Act - 
(RCRA). These wastes include fly ash 
wastes, bottom ash wastes, slag wastes, 
and flue gas emission control wastes 
generated primarily from the 
combustion of coal or other fossil fuels. 
Specifically, section 125 requires EPA to 
revise the HRS to assure the appropriate 
consideration of each of the following 
site-specific charactezistics of such 
facilities: 

The quantity,<oxicity, and 
concentrations of hazardous ' 

constituents that are present in such 
waste and a comparison with other 
wastes; 

The extent of, and potential for, 
release of such hazardous constituents 
into the environment; and 

The degree of risk to human health 
and the environment posed by such 
constituents. 

EPA published an advance notice of 
proposed rulemaking (ANPRM) on April 
9,1987 (52 FR 11513). announcing its 
intention to revise the HRS and - 
requesting comments on a number of 
issues. After a comprehensive review of 
the original HRS, including 
consideration cf alternative models and 
?cience Advisory Board review, EPA 
published a notice of proposed 
rulemaking (NPRM) fcr HRS revisions 
on December 23,1988 (33 FR 51962). The 
h'PR21 contains a detailed preamble, 
which should be cocsulted for a more 
extensive discussion of CERCLL SARA, 
the HRS, and the proposed changes to 
the HRS. 

Today, EPA is publishing the revised 
HRS, which will supersede the HRS 
previously in effect as appendix A to the 
NCP. CERCLA section lOH)S(z)(l) states 
that the revised HRS shal1,be applied to 
any site newly listed on the NPL after its 
affective date: as specified in section 

105fc](3), sites scored with the original 
HRS prior to that effective date need not 
be reevaluated. 

The HRS is a scoring system based on 
factors grouped into three factor 
categories. The fastcr categories are 
multiplied and then normalized to 100 
points to obtain a pathway scorn (e.g., 
the ground water migration pathway 
score]. The final HRS score is obtained 
by combining the pathway scores using 
a root-rnean-square method. The 
proposed HRS revised every factor t:, 
some extent. A few factors were 
replaced, and several new factors were 
added. The major proposed changes 
. - * -  

included: - .  
(3) Consideration of potential as well 

as actual releases to air: 
(2) Addition of mobility factors; 
(31 Addition of dilution and distance 

weightings for the water migration 
pathways and modification of dis ta~ce 
weighting ir. the air migration pathway; 

(4) Revisions to the toxicity factor; 
(5) Additions to the list of covered 

sensitive environments; 
(6) Addition of human food chain and 

recreation threats to the surface water 
migration pathway; 

(7) Revision of the hazardous waste 
auantitv factor to allow a tiered 
approach; 

(8) Addition of health-based 
benchmarks for evaluating population 
factors and ecolcgical-based 
benchmarks for evaluating sensitive 
environments; 

(9) Addition of factors for evaluating 
the maximally exposed individual; and 

(10) Inclusion of a new onsite 
exposure pathway. 

EPA conducted a field test of the 
proposed HRS to assess the feasibility 
of implementing the proposed HRS 
factors, to determine resources required 
for specific tasks, to assess the 
availability of information needed for 
evaluation of sites, and to identify 
difficulties with the use of the proposed 
revisions. To meet the objectives, site 
inspections were performed at 29 sites 
nationwide. The sites were selected 
either because work was already 
planned at the site or because the sites 
had specific features EpA wanted to test 
using the proposed revisions to the HRS. 
The major results of the field test were 
summarized on September 14,1989 (54 
FR 37949). when the field test report was 
made available for public review and 
comment. 

11. Overview of the Final Rule 
The rule being promulgated today 

incorporates substantial changes to 
revisions proposed in December 1988. 
EPA has changed the rule for three 
reasons: (1) To respond to the general 

comment submitted by many 
commenters that the factor categories 
and pathways need to be consistent 
with each other; (2) to respond to 
specific recommendations made by ' 

commenters; and (3) to respond to 
problems identified d u r i ~  the field test 
and discussed in the field test report. 
Major changes affecting multiple 
pathways inclcde: 

Multiplication of hazardous waste 
quantity factor, toxicity, and other 
waste characteristics factors; 

Uncapping of population factors 
(i.e., no limit is placed on maximum 
value); 

devised criteria for establishing a;l 
observed release; 

Capping of potettial to release at a 
va!ue less than o b s e ~ e d  release; 

Revision of the toxicity evaluation 
to select carcinogenic and non-cancer 
chronic values in prsference to acute 
toxicity values; 

Elimination of Level I11 
concentrations and extension of 
weighting based on levels of exposure to 
ilearest individual (welllintake; formerly 
maximally exposed individual) factors; 

Modification of the weights 
assig~ed to Level I and Level I1 
concentrations; 

Revisions to the benchmarks used 
and methods for determining 
exceedance of benchxarks; 

Use of ranges to assign values for 
potentially exposed populations; 

Inclusion of factors assessing 
exposures of the nearest individual in 
all pathways; 

, Revisions to distance and dilution 
weights-in a!l pathways except grousd 
water migration; . 

Replacement of the use factors with 
less heavily weighted resources factors; 

Evaluation of wetlands based on 
size or surface water frontage; and 

Specific instructions for the 
evaluation of radionuclides at 
radioactive waste sites and sites with 
radioactive and other hazardous 
substances was!es. 

The major changes ir? the ground 
water migratian pathway include: 

Replawment of depth to aquifer/ 
hydraulic conductivity and sorptive 
capacity factors with travel time and 

. depth to aquifer factors; and 
Revision of the mobility factor, 

including consideration of distribution 
coefficients. 

In the surface water migration 
pathways, the major changes include: 

Elimination of the separate 
recreational use threat; 

Addition of a ground water to 
surface water component; 
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Incorporation of bioaccumulation 
into the waste characteristics factor 
category rather than the targets factor 
category for the human food chain 
threat; 

Revision to allow use of additional 
tissue samples in establishing Level I 
concentrations for the human food chain 
threat; and 

Addition of ecosystem 
bioaccumulation potential factor for 
sensitive environments. 

The major changes in the soil 
exposure-pathway (formerly the onsite 
exposure pathway) include: 

Elimination of separate 
consideration of the high risk. 
population; 

Inclusion of hazardous waste 
quantity in the waste characteristics 
factor category; 

Consideration of workers in the 
resident threat's targets factor category; 
and 

Revisions to scoring of terrestrial 
sensitive environments. 

The major changes in the air 
migration pathway include: 

Separate evaluation of gas and 
particulate potential to release; and 

Consideration of actual 
contamination in evaluating sensitive 
environments. 

Figures 1 to 4 show the differences 
between the pathways in the original 
FIRS and in the final rule. 
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. Figure 1 

Ground Water Migration Pathwrly 

Likelihood of Re- X 
'. 

Observed Release 
or 

Route Characteristics 
Depth to Aquifer of 

Concern 
Net Precipitation 
Permeability of 

Unsaturated Zone 
Physical State 
Containment 

Waste Characteristics X Targets - 

Toxicity/Persistence Ground Water Use 
Hazardous Waste Quantity Distance to Nearest Well/ 

Popdation Served 

FINAL HRS 

Likelihood of Release X Waste Characteristics X Targets 

Observed Release Toxicity/Mobility Nearest Well 
or Hazardous Waste Quantity Population 

Potential ta Release Resources 
Containment Wellhead Protection Area 
Net Precipitation 
Depth to Aquifer 
Travel Time 



Figure 2 

Surface Water Migration Pathway 
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Figure 2 

Surface Water Migration Pathway (continued) 
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' Mobility is only applicable to the Ground Water to Surface Water 
Component. 
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Figure 3 

Soil Exposure Pathway1 
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Figure 4 

Air Migration Pathway 
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Section 111 of this preamble 
summarizes and responds to major 
issues raised by commenters. These 
issues are organized so that issues that 
affect multiple pathways are covered 
first, followed by discussions of 
individual pathway issues. Section IV 
provides a section-by-section discussion 
of the final rule. All substantive changes 
not discussed in section UI are identified 
in section IV. Because the rule has been 
substantially rewritten to clarify the 
requirements, editorial changes are not 
generally noted. 

HI. Discussion of Comments 
About 100 groups and individuals 

submitted comments on the ANPRM and 
NPRM. Nineteen of these also submitted 
comments on the field test report; two 
other groups submitted comments only 
.on the field test report. The commenters 
included more than 20 State agencies, 
several Federal agencies, companies, 
trade associations, Indian tribes, 

an HRS evaluation. Another commenter 
suggested that because.of the 
complexity of the proposed revisions, 
preliminary scoring of a site during the 
site assessment process would be 
impractical because sites. would 
advance'too far in the site assessment 
process before they were determined 
not to be NPL candidates. Several 
commenters stated that, with the 
additional requirements, the proposed 
HRS is more of a quantitative risk- 
assessment tool than the screening tool 
it is supposed to be. Another suggested 
that the increased accuracy of the 
proposed rule over the original HRS is of 
marginal value relative to the amount of 
time and money involved. and that the 
HRS is no longer a quick and 
inexpensive method-of assessing 
relative risks associated with sites, 

Several commenters expressed 
concern that the increased data 
requirements of the proposed HRS 
would affect the schedule of the entire 

environmental groups, technical site assessment process. They suggested 
consultants, and individuals. This that these requirements would create a 
section summarizes and responds to the 
major issues raised by commenteri. A 
description of the comments and EPA's 
response to each issue raised in the 
comments are available in Responses to 
Comments on Revisions to the Hazard 
Ranking System (HRS) in the EPA 
CERCLA docket (see @DRESSES section 
above). 

A. Simplification 
In response to SARA. EPA proposed 

revisions to the HRS so that, to the 
maximum extent feasible, it accurately 
assesses the relative risks posed by 
hazardous waste sites to human health 
and the environment. Consequently, the 
proposed rule required more data than 

, did the original HRS. 
A number of commenters stated that 

the data collection requirements of the 
proposed rule were excessive given its 
purpose as a screening tool. These 
commenters expressed concern $at the 
data requirements were too extensive 
for a screening process; specifically, that 
the data requirements would lengthen 
the time needed to score sites with the 
HRS, increase the cost of listing sites, 
and, therefore, limit the money available 
for remedial actions. Most 
commenters-even those who 
considered that the revisions increased 
the accuracy of the model-stated that 
the resources required to evaluate sites 
under the proposed HRS were 
excessive. 

One commenter suggested the 
proposed HRS would be so expensive to 
implement that EPA would need to 
develop a new screening tool to 
determine whether a site should undergo 

backlog of sites to be evaluated, slow 
the process of listing sites, and delay 
cleanup. Some noted that this would be 
contrary to the goal of identifying and 
evaluating sites expeditiously. 

In response, the Agency believes the 
requirements of the final rule are within 
the scope of the site assessment process 
and that a new screening tool to 
determine whether a site should undergo 
an HRS evaluation will not be needed. 
To assist in screening sites, the site 
assessment process is divided into two 
stages: 

A preliqinary assessment (PA), 
which focuses on a visual inspection, 
collection of available local, State, and 
Federal permitting data, site-sbecif'ic 
information (e.g., iopography, - 
population), and historical industrial 
activity; and 

A site inspection (SI), where PA 
data are augmented by additional data 
collection, including sampling of 
appropriate environmental media and 
wastes, to determine the likelihood of a 
site receiving a high enough HRS score 
to be considered for the NPL. 

The field test identified a best - 
estimate of the average and range of 
costs incurred to support the data 
requirements of the proposed HRS. 
These cost estimates represented the 
entire site assessment process from PA 
to SI, and comprehensive evaluations 
for all pathways at most sites. As such. 
the Agency believes these cost 
estimates overstate the costs associated 
with site assessments occurring on the 
greater universe of CERCLA sites. The 
amount of data collected during an SI 
varies from site to site depending on the 

complexity of the site and the number of 
environmental media believed to be 
contaminated. Some SIs may be limited 
in scope if data are easy to obtain, while 
others require more substantial resource 
commitments. The most important 
factors in determining costliness of an SI 
are (1) the presence or absence of 
ground water monitoring wells in 
situations where ground water is 
affected, and (2) the number of affected 
media, which determines the number of 
samples taken and analyzed. The 
Agency believes the greater universe of 
CERCLA sites will not require the more 
substantial resource commitments. 

Finally, EPA does not agree that the 
requirements of the final rule will delay 
the listing of sites. The site assessment 
process screens sites at each stage, 
thereby limiting the number of sites that 
require evaluation for scoring. The 
Agency believes that it will be possible 
to score sites expeditiously with the 
revised HRS. 

The Agency believes the additional 
data requirements of the final rule will 
make it more accurately reflect the 
relative risks posed by sites, but also 
that the HRS should be as simple as 
possible to make it easier to implement 
and to retain its usefulness as a 
screening device. This approach 
responds to the majority of commenters 
who recommended that EPA simphfy 
the proposed HRS to make it easier and 
less expensive to implement. In 
response to these comments, the rule 
adopted today includes a number of 
changes from the proposed rule that 
sirnpMy the HRS. These simp- 
changes were based largely on EPA's 
field test of the proposed rule, 
sensitivity studies, and issue analyses 
undertaken by EPA in response to 
comments. 

In the surface water migration 
pathway, the proposed recreation threat 
has been eliminated as a separate 
threat. Instead of requiring a separate 
set of detailed calculations and data, the 
final rule accounts for recreational use 
exposures through resources factors, 
where points may be added for 
recreation use. 

In the ground water migration 
pathway, the proposed potential to 
release has been simplified by dropping 
"sorptive capacity," by revising "depth 
to aquifer" and making it a separate 
factor, and by eliminating the 
cequirement to consider all geological 
layers between the hazardous substance 
and the aquifer in evaluating travel time 
to the aquifer. The "travel time" factor 
(the depth to aquiferlhydraulic 
conductivity factor in the proposed rule) 
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is now based on the h y e M  with the 
lowest hydraulic conductivity. 

In the three migration pathways 
(i.e., p u o d  water, d a c e  water, and 
air), the use factors in the proposed 
nil-"land use" in the a x  migration 
pathway, "drinking water use" and 
"other water use" m the ground water 
~igration pathway, and "drinking water 
use" and "other water use" in the 
surface water migration pathway-have 
been replaced by ''resources" factors. 
The "fishery use" factor has been 
dropped from the swface water 
migration pathway. A resources factor 
has been added to the soil exposure 
pathway. 

In the soit exposuse pathway, the 
requirement that children under seven 
be counted as a separate population has 
been dropped. The "accessibility/ 
frequency of use" factor has been 
replaced by a simpler "ath.activeness/ 
accessibility" factor. 

In the surface water migration 
pathway, the ''runoff m e  number." 
which required determining the 
predominant land use within the 
drainage area, has been rephced by a 
simpler factor. "soil group," which only 
requires classifying the predominant soil 
group in the drainage area into one of 
four categories. 

In the air migration pathway. the 
maps used to assim values of 
paiiculate migragon potential (formerly 
particulate mobility under ~otential to 
release) have been-simplifiid. 

In all pathways, potentially exposed 
populations are assigned values based 
on ranges rather than exact counts, 
reducing documentation requirements. 

In the surface water and ground 
water migration pathways, Level JD 
benchmarks have been dropped 

In all pathways, hazardous waste 
quantity values are based on ranges, 
which will reciuce documeatation 
requirements. The methodology and 
explanation for evaluaA&g the 
hazardovs baste quati$ factsr have 
been simplified. 

Conhinment tables have been 
simplified in the air, g ~ m d  water, and 
surface water migration pathways. 

A number of the simplifications, such 
as the changes to the txavel time and 
hazardous waste quantity factors, better 
reflect the uncefiainty of the underlying 
site data and, therefore. do not generally 
affect the accuracy of the HRS. In 
ad&tion. EPA notes thst some revisions 
that may appear to make the HRS more 
complex actually make it mare flexible. 
For example, tEe hierarchy for 
determining hazardous waste qintitji 
allows using data ont5e quantity of 
hazarduus constituents if they are 
availab!e or can be determined; 

additionalIy, data' on the quantity of 
hazardous wastestreams, source 
volume, and source area can be used, 
depending on the comp!eteness of data 
within the hierarchy. The hierarchy 
allows a site to be sm,-ed at the most 
precise level for which data are 
reasonably available, but does not 
require extensive data collection where 
available data are bss precise. 
In response to comments on the 

complexity of the rule language, the 
presentation of ;he HRS has been 
reorganized and clarified. Factors that 
are evaluated in more &zn one pathway 
are explained in a separate section of 
the final rule (4 2) to eliminate the 
repetition of instructions. The proposed 
HRS included descriptive backgrouad 
material that, while useful. made the 
ERS difficuit to read. Much of this 
descriptive material has been removed 
from the rule. 

B. HRS Structum Issues 
Although the proposed d e  retained 

the basic s!ructure of the original IfRS. a 
number of commenters felt that the HRS 
should provide results consistent with 
t!ie results of a quantitative risk 
assessment Several commenters 
identified this issue explicitly, while 
others identified specific aspects of the 
proposed rule that they believed to be 
inconsistent with basic risk assessment 
principles. The commenters m'aintained 
that if the HRS is to reflect relative risks 
to the extent feasible. as required by the 
statute, its structure should be modified 
to better reflect the methods employed 
in quantitative risk assessments. 
Commentem stressed the need for EPA 
to follow the advice of the EPA Science 
Advisory Board (SAB) as expressed in 
the SAB review of the HRS: 

Revisions to tfie HRS &odd begin with the 
development of a chain of logic without 
regard for the ease or diffdty of collecting 
data, that would lead to a risk assessment for 
each siie. This framework, bnt not tbe 
underlying logic would be simpliiied to 
account for the very real diffic!ties of data 
collection. 

This chain of logic ' ' should !ead to a 
situation in which an increased score reflects 
an increased risk presented by a site. 

In response to the structural issues 
raised by commnters and to the 
statutory mandate to reflect relative risk 
to the extent feasible. EPA made a 
number of changes to the final rule. 
These structural changes &ct how 
vaiious fac!ors are swred and'how 
scores are combined, but do not involve 
changes in the types or amount of data 
required to score a site with the HRS. 
The Agency stresses that the lbited 
data generated at the SI stage are 
designed to support site screening, and 

are not intended to provide support for a 
quantitative risk assessment 

Geneml structural changes. While the 
find rule retains the basic structure of 
the proposed rule in that three factor 
categories (likelihood of release, waste 
characteristics. and targets) continue to 
be muitipiied together to obtain pathway 
scores, the structure has been changed 
in certain respects to make the 
underlying logic of the HRS more 
ccnsistent with risk assessment 
principles. 

The key structuml changes to the 
waste characteristics factor category 
were to.make use of consistent scales 
ar.d to multiply the hazardous waste 
quantity and toxicity (or, depending on 
the pathway and threat, toxicity/ 
mobility, toxicity/persistence, or 
toxicity ipersis tencejbioacc\?mulation) 
factors. Within the waste characteristics 
factor category, factors have been 
modified 6 they are on linear scales. 
These moNications make the functional 
relationships between t!!e HRS factors 
more consistent with the toxicity and 
exposure parameters evaiuated in risk 
assessmects. 

Where possible, the final nrle assigns 
similar maximum point values to factor 
categories across pathways. The 
likelihood of release (iikelihood of 
exposure) factor category is assigned a 
maximum value of SO; the waste 
characteristics factor category is 
assigned a mazirnum value of 100 
(except for the human food chain and 
environmental threats of the surface 
water migration pathway); the targets 
factor category is not assigned a 
maximum. EPA determined that in 
general targets should be a key 
determinaat of site threat because the 
data on which the targets factors are 
based are relatively more reliahle than 
most other data available at the SI 
stage. 

Likelihood of release. Except in the 
air migration bathway, the proposed rule 
assigned the same maximum value to 
observed rekase and potential to 
release. In the h a !  rule, an observed 
release is assigned a value of 550 points 
and potentizl to release has a maximum 
value of 500 in d l  patiways This 
relative weighting of values reflects the 
greater wdidence (the association of 
risks with targets) when reporting an, 
observed release as  opposed to a 
potential release. As a result of this 
change in point values at the factor 
category level, as we!] as  the new 
maximums for most pathways, the 
values assigned to individual potential 
to release fsctors have been adjusted. 

Waste characteristics. The proposed 
rule assigned a maximum point value to 
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hazardous substance quantities of 1,000 
pounds. Because some sites have 
hazardous substance quantities far in 
excess of that amount and because it is 
reasonable to assume that these sites 
present some additional risk, all else 
being equal, the final rule elevates the 
maximum value to quantities in excess 
of 1,000,000 pounds. Even when 
hazardous waste quantity is 
documented with precision. EPA 
concluded that there are diminishing 
returns in considering quantities above 
this amount. 

Although the HRS does not employ 
the same type and quality of information 
that would be used to support a risk 

-assessmelit (e.g., pounds of waste and 
mobility are combined in the ground 
water pathway as a surrogate for long- 
term magnitude of releases), as waste 
characteristics values rise. 
contamination resulting from conditions 
at the sites in general should be worse. 
As a result of using linear scales and 
incorporafion of a multiplicative 
relationship between hazardous waste 
quantity, toxicity, and other waste 
characteristics factors. the influence of 
the waste characteristics factor category 
could be disproportionatelyJarge 
relative to the likelihood of release and 
targets factor categories in determining 
overall pathway scores. Therefore, EPA 
is limiting-through use of a scale 
transformation-the values assigned to 
the waste characteristics factor 
category, shown in Table 2-7 of the final 
HRS, to l i t  the effect of waste 
characteristics on the pathway scores. 

While the waste characteristics factor 
values are limited to values of 0 to 100 in 
most cases, the waste characteristics 
factor category may reach values of up 
to 1.000 for both the human food chain 
and environmental threats in the surface 
water migration pathway. These 
exceptions have been made to 
accommodate the bioaccumulation 
factor (or ecosystem bioaccumulation 
factor), applied inthese threats but not 
in other pathways or threats, which can 
add up to four orders of magnitude to 
the waste characteristics factor values 
before reduction to the scale values of 0 
to 1,000. 

Turgets. The final rule includes two 
major structural changes to the targets 
factor category. Population factor values 
are not capped as they were in the 
proposed rule. This change allows a site 
with a large population but a low waste 
characteristics value to receive scores 
similar to a site with a smaller 
population but larger waste 
characteristics value (as would be done 
in a risk assessment). A second change 
in the targets factors involves the 
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nearest individual (or intake or well] EPA strongly disagrees with the claim 
factors (i.e., the maximally exposed that the costs of the revised approach to 
individual factors in the proposed rule). scoring waste quantity outweigh its 
These factors are now assigned values benefits. The amount of hazardous 
based on exposure to Level I and Level ' substances present at a site is an 
II contamination (50-and 45 points. important indicator of the potential 
respectively). Potentially exposed threat the site poses. At the same time, 
nearest individuals are assigned a EPA recognizes that cost is an important 
maximum of 20 points in all pathways. consideration In revising the hazardous 
EPA changed the assigned values for waste quantity factor, however, the 
these factors to give more relative Agency believes it has established an 
weight to individuals that are exposed appropriate balance between time and 
to documented contamination. cost required for scoring this factor and 
C. Hazardous Waste Quantity the degree of accuracy needed to 

evaluate the relative risk of the site , In the NPRU EPA proposed to change 
the hazardous waste quantity factor to I, response to comments, EPA has 
allow the use of fourlevels of data modified the hazardous waste quantity on what data available scoring methodology to make it easier to and how complete they are. Hazardous understand and to use. The changes 
waste quantity for a source could be include of proposed rule - 
based on (a) hazardous constituent 
quantity. (b) the total quantity of Table 2-13, Hazardous Waste Quantity 

Factor Evaluation Methodology and hazardous wastes in the (c) the Worksheet. In addition, the scale for the volume of the source, or (dl the area of hazardous waste quantity factor has the source. Each source at the site would been divided into ranges that span two be evaluated separately, based on data orders of magnitude (lOOxl to the available for the source. uncertainty inherent in estimates of 
EPA received comments hazardous waste quantities at typical 

=latiDg changes in the hazardous sites. The practical effect of this scale waste quantity factor. Several 
agreed that allowing use of change is to reduce the data collection 

waste constituent data, when available, ~ ~ ~ s ~ ~ ~ ~ $ e ~ , , " ~ ~ ~ , " ~ ~ ; S e e  was an improvement over the original 
HRS. Several also supported the tiered the of wastes 
approach to scoring hazardous waste as hazardous under RCRk 
quantity when constituent data were Under CERCLA, any RCRA hazardous 
incomplete or unavailable. waste stream is considered a hazardous 

Two commenters stated that the substance. If this definition were strictly 
emphasis on hazardous constituent data applied in evaluating hazardous waste 
will require more extensive and quantity of RCRA hazardous 
expensive site investigations. These wastestreams, hazardous constituent 
commenters have misunderstood the quantity and wastestream 
revisions. fie rule does not require the quantity would be the same because the 
scorer to determine hazardous entire wastestream would be considered 
constituent quantities in all instances, a h a z d o ~ ~  substance. The rule 
but simply enmurages use of those data makes clear that only the constituents in 
when they are available. This approach a RCRA wastestream that are CER- 
allows a scorer the flexibility to use hazardous substances should be 
different types of available data for evaluated for determining hazardous 
scoring hazardous waste quantity. At a constituent quantity; for the other three 
minimum, the scorer need only tiers. however. the entire RCRA 
determine the area of a source [or the wastestream is considered as is any 
area of observed contamination), which other wastestream. 
is routinely done in site inspections. As discussed in section LU Q. EPA wil? 
Where better data are available, they consider removal actions when 
may be used in scoring the factor. This calculating waste quantities. EPA 
approach is in keeping with the intent of believes consideration of removal 
Congress that the HRS should act as a actions is likely to increase incentives 
screening tool for identifying sites for rapid actions. If there has been a 
warranting further investigation removal at a site. and the hazardous 

Several commenters stated that the constituent quantity for all sources and 
methodology for determining hazardous associated releases is adequately 
waste quantity was too complex and determined, the hazardous waste 
time consuming, and that its quantity factor value will be based only 
administrative costs outweighed its on the amount remaining after the 
benefits. Others found the proposed rule removal. This will result in lowering 
instructions and tables confusing and some hazardous waste quantity factor 
hard to follow. values. 
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Where an adequate determination of 
the hazardous constituent quantity 
remaining after the removal cannot be 
made, EPA has established minimum 
hazardous waste quantity factor values 
in order to ensure that the HRS score 
reflects any continuing risks at the sites. 
In this case, the assigned hazardous, 
waste quantity factor value will be the 
m q n t  hazardous waste quantity factor 
value (as derived in Table 24).  or the 
minimum value, whichever is greater. 

The proposed rule assigned a 
minimum hazardous waste quantity 
factor value af 10 when data on 
hazardous constituent quantity was not 
complete. In the final rule, for migration 
pathways (i.e.. not the soil exposure 
pathway]. if the hazardous constituent 
quantity is not adequately determined, 
and if any target is subject to Level I or 
I1 contamination, the minimum 
hazardous waste quantity factor value 
will be 100. 

If the hazardous constituent quantity 
for ail sources is not adequately 
determined, and none of the targets are 
subject to Level I or I1 contamination, 
the minimum factor value assigned for 
hazardous waste quantity depends on 
whether there has been a removal 
action, end what the hazardous waste 
quantity factor value would have been 
without consideration of the removal 
action. If there has not been a removal 
action, the minimum hazardous waste 
quantity factor value will be 10. If there 
has been a removal action and if a 
factor value of 100 or greater would 
have been assigned without 
consideration of the removal action, a 
minimum hazardous waste quantity 
factor value of 100 will be assigned. If 
the hazardous waste quaatity factor 
value was less than 100 prior to 
consideration of the removal action, a 
minimum hazardous waste quantity 
factor value of 10 will be assigned. This 
will ensure that the Agency provides an 
incentive for removal actions and that in 
no case will consideration of removal 
actions result in an increased hazardous 
waste quantity factor value score. 

D. Toxicity 
The proposed HRS substantially' 

chaaged the basis for evaluating 
toxicity. The major change was that 
hazardous scbstance toxicity would be 
based on carcinogenicity, chronic non- 
cancer toxicity, and acute toxicity. For 
each migation pathway and each 
surface water threat except human food 
chain and recreation. toxicity was 
combined with mobility or persistence 
factors to select the hazardous 
substance with the highest combined 
value for toxicity andthe applicable 
mobility or persistence factor. For the 

human food chain threat, only 
substances with the highest 
bioaccumulation values were evaluated 
for toxicity/persistence. For the 
recreation threat, only substances with 
the highest dose adjusting factor valaes 
were evaluated for toxicity/persistence. 
In addition, ecosystem toxicity rather 
than human toxicity was evaluatedgor 
the environmental threat of the surface 
water migration pathway. 

Several commenters expressed 
concern about or opposition to using the 
single most hazardous substance at a 
si!e to score toxicity, stating that the 
approadh seems overly conservative 
and unlikely to distinguish sites on the 
basis of hazard. Some commenters 
suggested that EPA allow flexibility in 
weighting the toxicity values of multiple 
substances either by concentration, 
waste quantity, or proportion 
information, whenever such information 
is available. One commenter suggested 
basing toxicity on a fixed percentage of 
the hazardous substances known to be 
present at a site. 

The Agency agrees that, for purposes 
of accurately assessing the risk to 
human health and the environment 
posed by a site, it would be preferable 
to evaluate the overall toxicity by 
considering all hazardous substances 
present. based on some type of dose- (or 
concentration-) weighted toxicity 
approach. EPA believes, however, that 
this approach is not feasible because the 
data requirements would be excessive. 
Such an approach would be feasible 
only when relative exposure levels of 
multiple substances are known or can 
reasonably be estimated; however, these 
data can be obtained only by conducting 
a comprehensive risk assessment 
Extensive concentration data would be 
required to be confident that 
comparable concentrations are being 
used for the various substances, and 
that the multi-substance toxicity of the 
contaminants is not in fact, being 
underestimated. Use of inadequate data 
could result in underestimating or 
overesthating the toxicity of 
substances in a pathway. 

EPA considered a number of 
alternatives to the use of a single 
hazardous substance to score toxicity 
(mcbility/persistence) and tested some 
of these on several real and hypothetical 
sites. The analyses included 
comparisons between the single most 
toxic substance and the average toxicity 
value for all substances, the average 
toxicity value for the 10 most toxic 
substances, and the concentration- 
weighted average value of all 
substances. These alternatives were 
also tested using toxicity/mobility 

values. The results of these analyses 
showed that using a single substance 
approach usually resulted in an assigned 
value (either toxicity or toxicity/ 
mobility) that was within one interval in 
the scale-of values of the alternatives 
tested; for example, the single substance 
approach would assign a value of 1.000 
for toxicity whereas averaging the 
toxicities would assign a value of 1,000 
or lOD, the next lower scale value. {The 
final rule uses linear scales to assign 
values for toxicity, mobility, and 
persistence. The scales for toxicity now 
range from 0 to 10.000 rather than 0 to 5; 
consequently, the default value for 

. 

toxicity is now 100 rather than 3.) The 
Agency recognizes the uncertainty in the 
use of the sing!e substance approach, 
but concludes that it is a reasonable 
approach for a screening model, 
especially given the general 
unavailability of information to support 
alternatives. In making this judgment, 
the Agency notes that the single 
substance approach to evaluating the 
toxicity factor was not identified in 
SARA as a portion of the HRS requiring 
further examination, even though it had 
been used in the original HRS and EPA 
had received criticism similar to the 
above comments prior to the enactment 
of SARA. 

Several commenters suggested that 
additive, synergistic, or antagonistic 
effects among substances be considered 
in scoring toxicity when several 
substances are found at a site. In 
particular, one commenter suggested 
increasing the scores for sites with a 
large number of hazardous substances 
to account for additive or synergistic 
effects. 

As noted in EPA's 1988 Technical 
Support Document for the Proposed 
Revisions to the Hazard Ranking 
System, quantitative consideration of 
synergistic/antagonistic effects between 
hazardous substances is generally not 
possible even in RI/FS risk assessments 
because appropriate data are lacking for 
most combinations of substances. 
Interactive effects have been 
documented for only a few substance 
mixtures, and the Agency's risk 
assessmentguidelines for mixtures (51 
FR 34014. September 24,1986) 
emphasize that although additivity is a 
theoretically sound concept, it is best 
applied for assessing mixtures of similar 
acting components that do not interact. 
Thus, the Agency bslieves that 
consideration of interactive effects in 
evaluating toxicity in the HRS is not 
feasible, nor is it necessary to allow use 
of the HRS as a screening model. The 
Agency rejects the suggestion that 
scores should simply be raised for sites 
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with numerous substances because this and Class Bfboth B1 and B2) to be adapting the mHRS directly, however. 
approach ignores the technical regarded as suitable for quantitative- EPA modified the proposed HRS to 
complexities related to interactions (i.e.. human risk assessment. In general. account more fully for radionuclides 
the possibility of antagonistic effects.) according to =A's 1989 Risk based on EPA's own methods for 

One coinmenfer suggested that a Assessment Guidance for Superfund: evaluating them, which are similar to 
waste's toxicii should be assessed in Human Health Evaluation Manuel, and generally consistent with the 
tenns of its "ckgree of risk," and that Class C substances are evaluated for radiation analysis concepts underlying 
this could be measured by comparing cancer risks within the Superfund risk the mHRS. 
constituent concentrations at the point assessment process. Thus, the use of The final rule evaluates radionuclides 
of exposnre to appropriate toxicity cancer risk information for Class B2 and within the same basic structure as other 
reference levels. Two commenters C substances in the HRS is consistent hazardous substances, and the 
stated that toxicity should be measured with the objective of maintaining a evaluation of many individual HRS 
at a likely point of hmnan exposure 

I 
conservative approach and with other factors is the same whether 

rather than at the waste site. Agency and Superfund program risk radionuclides are present or not. Table 
The toxicity of a substance, as  used in assessment guidefines, 7-1 of the final rule lists HRS factors 

the HRS. is an inherent property, often In response to comments that the best and indicates which are evaluated 
expressed q~an t i u*  as a dose or ' 

availabh data should be used to score differently for radionuclides. Essentially, 
coe~entration associated with sites, that accepted Agency practices be radionuclides are simply treated as 

a Specific mR@? (k a dose-response relied on, and that consistaw across ha rdous  substances with 
relationship). T h e e  toduty d u e s ,  in pathways be encouraged. the Agency certain special that are 
general. are independent of expected has modified slightly the way the accounted for by separate scoring rules 
environmental exposare levels; many toxicity value for a substance is 
are based on laboratory tests on 

for some HRS factors. For sites 
The final rule requires the use containing dnly radionuclides, the 

anintab. Risk. on the other hand, is a ' of carcinogenicity and chronic toxicity ,,ring process is very to the 
function of toxicity, the concentration of data, when available, weracute toxicity process at other hazardous subsbnce 
a substancek envhmmental media to, data. If both slope factors and RfDs are sites, except that different scoring which humans may be exposed, and the available, the higher of the values 
likelihood of exposure to that media ass-wed for these types of toxicity 

are applied to a number of substance- 

(and the population likely to be specific factors and a few other factors. 
parameters is used. If neither is 

exposed). The toxicity factor m the For sites containing both radionuclides 
available, but acute toxicity data are Blld hazardous substances, both 

waste characteristics factor category of available, the acute toxicity data are types of substances are scored for all the HRS is intended to reflect only the used to- assign toxicity factor values. HRS factors that are substance-specific, inherent toxicity (i.e., the basic dose- ' EPA decided to give preference to slope with overall factor ,,dues based either response relationship) of substances and RfD values because these on combined values or the higher of the found at the site. The HRS as a whole is undergo more e x t e ~ s i ~ e  Agency review values, as intended to evaluate, to the extent and are based on long-term exposure 
feasible, relative risks posed by sites by studies. EPA notes that, although some 
including facton for likelihood of radioactive substances are statutorily 
release, waste quantity, toxicity. and the E. Radionuclides excluded from the definition of 
proximity of potentially exposed The proposed FIRS assigned "hazardous waste" in both CERCLA and 
populations. If actual contamination (for radionuclides a maximum toxicity value. RCRA (specscaJJy* source* Wecial 
example. of drinking water) has been but included no otper procedures nuclear, and byproduct material as 
detected at a site, the measured specific to radionuclides. defined in the Atomic Energy Act of 
environmental concentration of each One commenter, the U S  Department 195411 such substances may be* and 
substance is compared with its of Energy (DOE). asserted that the genepally are, "hazardous substances" 
appropriate health-based or ecological- proposed HRS "* ' ' contains an as defined in section lOl(14) of CERCLA 
based concentration Iimit (i.e., its inequitable bias regarding radionuclides and therefore may be addressed under - 
benchmark). If these environmental t *" DOE specifically criticized CERCLA. Radioactive substances 
concentrations equal or exceed a assigning maximum toxicity factor should be included in HRS scoring and 
benchmark, certain target facton are values to radionuclides, "' where, section 7 of the f i d  d e  is intended to 
assigned higher d u e s  than if in fact, the health impact associated facilitate that analysis. It also skould be 
environmental concentrations are less with radionuclides is associated with noted that two m w  categories of 
than benchmarks. the type of decay. the level of decay releases (either from "nuclear incidents" 

Two commenters suggested using energy, the half-life, tbe mobility, the or from sites designated under the 
Cancer Potency Factors to score toxicity concentration of the tadionuclide, Uranium Mill Tailings Radiabon Control 
only for Class A and B1 carcinogens, internal biological factors. and external Act of 1978) are excluded from 
and using reference doses (RfDs) for pathway factors." DOE proposed using CERCLA's definition of the term 
scoring Class B2 and C carcinogens (i.e., concepts for evaluating radionuclides "release" (CERCLA section 101(22)), and 
substances for which there is that were included in its Modified such releases shodd not be scored using 
inadequate or no direct human evidence Hazard Ranking System (mHRS). In its the HRS. 
of carcinogenicity). subsequent comments on the HRS field The major changes to the HRS in the 

in response. EPA believes that test report, DOE stated that it evaluation of radionuclides apply to- 
because the HRS is a screening tool, it considered the "' • • method of establishing observed releases, to 
should maintain a conservative (i.e., handling radionuclides in the proposed factors in the waste characteristics 
protective) approach to evaluation of revised HRS to be a serious flaw in the category, and to determining the level of 
potential cancer risks. WA's 1986 evaluation system." actual contamination in the targets 
Guidelines for Carcinogen Risk In the final rule, EPA has clarified and factor category. The HRS components 
Assessment (51 FR 34014. September 24. significantly changed how radionuclides that have been modified are briefly 
1986) provide for substances in Class A are evaluated Instead of using or described below. 
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The criteria for establishing an . 
observed release through analysis of 
samples for radionuclides differ 
considerably from the criteria used for 
other hazardous substances. These 
criteria are divided into three groups: 
radionuclides that occur naturally or are 
ubiquitous in the environment: 
manmade radionuclides that are not 
ubiquitous in the environment: and 
gamma radiation (soil exposure 
pathway only). (See 5 7.1.1.) 

The hazardous waste quantity factor 
for sources land areas of observed 
contaminatibn) containing radionuclides 
has been modified to reflect the different 
units used to measure the amount of 
radiation (curies, a measure of activity) 
versus the units used for other 
hazardous substances (pounds, a 
measure of mass). EPA believes it is 
preferable to useactivity -hits rather 
than mass units because activity is the 
standard measure of ra-diation quantity 
and is a better indicator of energy 
released and potential to cause human 
health damage than is mass. In addition, 
the hierarchy for evaluating the waste 
quantity factor for sources (and areas of 
observed contamination) containing 
radionuclides is limited to Tiers A and 
B. Tiers C and D. based on s o m e  
v o l q e  and source area, respectively. 
are not used because adequate data to 
derive their quantitative relationship to 
Tier A were unavailable. Thus, the 
waste'ouantitv factor is based either on 
radionuclide Eonstituent quantity [Tier 
A). or radionuclide wastestream ouantitv 
(Tier B). 

For sites containing only 
radionuclides, hazardous waste quantity 
is calculated based on the activi'y 
content of the radionuclides or 
radionuclide wastestreams associated 
with each source. For sites wirh both 
radionuciides and other hazardous 
substances, hazardous waste quantity is 
evaluated separately for the two types 
of hazardous substance for each source, 
and the values are then summed in 
determining the hazardous waste 
quantity value. The scale for scoring 
radionuclide waste quantity was 
derived based on concepts of risk 
equivalence between radionuclides and 
other hazardous substances. 

In the proposed rule. all radionuclides 
were automatically assigned a 
maximum default value for the toxicity 
factor. The final rule evaluates 
radionuclides individually on the basis 
of human toxicity, across a range of 
factor values based on the potential to 
cause cancer (i.e.. cancer slope factors). 
Non-cancer effects are not considered 
for radionuclides because cancer is 
generally the most significant toxic 

effect. Incorporated in the development 
of cancer slope factors are the type of 
radioactive decay; ene,rgy emitted 
during decay; biological uptake, 
distribution, and retention; a* 
radiation dose-response relationship. 
Thus, across the set of scoring ranges 
used, radionuclides that are more potent 
carcinogens per unit activity now 
receive higher toxicity factor values 
than those that are less potent. The new 
toxicity scoring scale for radionuclides 
was derived in a manner consistent with 
the derivation of the existing 
carcinogenicity scale for other 
hazardous substances. Taken together, 
the new toxicity and hazardous waste 
quantity scales for radionuclides result 
in a risk equivalence between 
radionuclides and other hazardous 
substances. 

Mobility of radionuclides in both the 
air and ground water migration 
pathways is evaluated in the same way 
as mobility for other hazardous 
substances; tha: is. on the basis of the 
chemical and physical characteristics of 
the radionuclide. Similarly, the 
bioaccumulation (and ecosystem 
bioaccumulation) potential factor is 
evaluated in the same way for 
radionuclides as for other hazardous 
scbstances. The final rule clafies that 
radionuclides should be scored for these 
factors in all relevant pathways. 

The persistence factor in the surface 
water migration pathway has been 
modified so that radionuclides are 
evaluated solely on the basis of half-life, 
which for HRS purposes is based on 
both radioactive half-life and 
volatilization half-life. Sorption to 
sediments is not considered, nor are 
hydrolysis, photolysis, or 
biodegradation. Other than this change 
in the processes considered to estimate 
surface water half-life, the scoring of the 
persistence factor is the same for 
radionuclides as for other hazardous 
substances. 

The final rule extends to 
radionuclides the benchmark concept 
used throughout the HRS for weighting 
certain targets factor values. Measured 
levels of specific radionuclides at . 

potential exposure points are compared 
to benchmark levels, and additional 
weight is given to targets subject to 
actual contamination (Levels I and II). 
This approach for weighting target 
factors using benchmarks is similar for 
radionuclides and for other hazardous 
substances, although both the specific 
benchmark values used for 
radionuclides and themethods for 
deriving the values are different. 
Benchmarks for evaluating radionuclide 
contamination parallel those used for 

other hazardous substances in that 
available Federal standards and 
screening concentrations are used when 
applicable. At sites with both 
radionuclides and other hazardous 
substances, each radionuclide and other 
substance is evaluated separately. If no 
individual substance equals or exceeds 
its benchmark, the ratios of the 
measured concentrations to the 
screening concentrations for cancer for 
radionuclides and other hazardous 
substances are added. Radionuclides 
are not evaluated using screening 
concentrations for non-cancer effects. 

Specific benchmark values for 
radionuclides are in activity units 
instead of mass units, however, to 
reflect the appropriate measurement 
units for the level of radionuclide 
contamination. Radionuclide 
benchmarks include drinking water 
maximum contaminant levels (MCLs) 
for both the ground water and the 
surface waterldrinkine water threat 
pathways; ~ r i n i u m  ~711 Tailings 
Radiation Control Act lUMTRCAl 
standards for the soil Aposure 

- 
pathway; and screening levels 
corresponding to individual cancer 
risk for inhalation or oral exposures, as 
derived from cancer slope factors, for all 
pathways and threats incorporating 
human health benchmarks. The 
radionuclide benchmarks are consistent 
with EPA's radionuclide risk assessment 
methods in that they incorporate 
standard data or assumptions about 
contact/consumption rates for various 
environmental media and radiation 
dose-response, as well as the specific 
radionuclide's type of decay, decay 
energy, biological absorption, and 
biological half-life. Furthermore, 
radionuclide benchmarks for the soil 
exposure pathway account for external 
exposure (i-e., exposure to radiation 
originating outside the human body) 
from gamma-emitting radioactive 
materials in surficial material as we!l as 
from ingestion, which is the sole basis 
for non-radioactive hazardous 
substance benchmarks for the soil 
exposure pathway, because e~ternal 
exposure from gamma-emitting 
radionuclides can be an extremely 
important eRposure route. 

The proposed rule added mobility 
factors to both the ground water and air 
migration pathways and modified the 
~ersistence factor in the'surface water 
kigration pathway to consider a greater 
number of potential degradation 
mechanisms. 

The Agency received a large number 
of comments critical of several aspects 
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of the ground water mobility factor. The 
most common issues included: 

Concern about the use of 
coefficients of aqueous migration to 
establish mobility values for inorganic 
cations and anions; 

Suggestions that solubility values, 
distribution coefficients, and other 
measures be used to establish mobiiity 
values for anions and cations; and 

Requests that the same measures of 
mobility be used for organics and 
inorganics. 

Criticism of the use of the coefficients 
of aqueous migration focnsed on its 
obscurity; except for geochemists, few 
scientists are familiar with the measure. 
In response to these comments and 
because coefficients of aqueous 
migration are not available for all 
hazardous substances and 
radionudides, the Agency decided to 
replace coefficients of aqueous 
migration. 

The majority of commeniers stated a 
preference for using parameters related 
either to hazardous substance release 
(solubility) or to transport (distribution 
coefficients) as  measures of mobility. 
The ground water mobility factor is 
intended to reflect the fraction of a 
hazardous substance expected to be 
released from sources. migrate through 
porous media. and contaminate aquifers 
and the drinking water wells that draw 
from them. Because mobility is 
concerned with both release and 
transport the Agency concluded that 
mobiity for all hazardous substances in 
ground water will be evaluated using 
both solubility and distribution 
coefficient values. A default value is 
assigned when none of the hazardous 
substances etigible to be evaluated can 
be assigned a mobility factor value 
based on available data. 

A number of commenters raised 
questions about the persistence factor in 
the surface water migration pathway. In 
general, the commenters were divided 
between those who wanted more 
degradation mechanisms considered 
and those who believed the equation in 
the proposed rule for calculating half- 
lives was too complex. Several 
commenters suggested including 
sorption of substances by sediments. 

In response to these comments. EPA 
has made several changes to the 
persistence factor. The free-radical 
oxidation half-life has been dropped 
from the equation used to calculate half- 
life because the data on which its half- 
life values are based are typically 
derived from ideal, laboratory 
conditions that differ greatly from 
conditions found in nature; few field 
validation studies have been conducted 
to provide a basis for extrapolating 
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these laboratory v h e s  to natural hazardous substance available for 
environments. Thus, EPA concluded that migration to the atmosphere at the site. 
including free-radical oxidation in the The particulate mobility factor is based 
persistence equation resulted in an on a simplified fine-particle wind- 
overemphasis of the influence of free- erosion model and reflects the combined 
radical oxidation as a degradation effects of differing wind speeds and soil 
mechanism. For hazardous substances moisture. Analyses indicated that soil 
that sorb readily to particulates found in moisture was dominant over both wind 
natural water bodies, the persistence speed and particle size, which are 
equation as proposed overemphasized essentially equal in effect. Because of 
the importance of degradation the comparative difficulty of 
mechanisms that occur in the liquid determining particle sizes in an SI, a 
phase. Log 16, the logarithm of the n- single particle size was assumed to 
octanol-water partition coefficient, has apply to aU sites. This constant particle 
been added to account for sorption to size value was factored into the 
sediments. simplified model yielding the factor in 

The Agency received several the final rule. 
comments concerning the mobility 
factors in the air migration pathway. G. Observed Release 
The most significant of the issues raised The proposed HRS described how to 
by commenters were: determine whether an observed release 

Whether consideration of mobility was significantly above badground 
in the likelihood of release factor levels based on multiples of detection 
category m d  the waste characteristics limits and background concentrations. 
factor category counts mobility twice: Some commenters stated that the Whether the approach used in the proposed revisions treated observed proposed rule properlyrenected the release in an overly complex manner. A dynamics of releases of gases from 
sources into the atmosphere; and number of commenters, primarily from 

Whether the Thornthwaite P-E the mining industries, were concerned 
about the consideration of background Index was sufficient as the sole measure in determining an of particulate mobility and whether 

particle size should be included observed release. (See Section UI P 
In response to these and other related for a summary of their 

structural and air migration pathway response.) 
comments, the Agency thoroughly re- As in the proposed rule, observed 
assessed the adequacy of the mobility releases may be established based on 
factors in the likelihood of release and either direct observation or chemical 
waste characteristics factor categories. analysis pf samples. In the case of direct 
~~~~d on this review, EPA has made observation, material (e.g., particulate 
several changes to the mobility factors matter) 
in the final rule. In response to the substances must be seen entering the 
-double counting" issue, the A~~~~ medium directly or must have been 
believes there are differences between in the 
mobility in the context of likelihood of EPA has replaced the proposed rule 
release and m&ility in the context of criteria for establishing an observed 
waste characteristics. The potential to release by chemical analysis with 
release mobility factor is a measure of simpler criteria. In the final HRSv an 
h e  likelihood that a source at a site observed release is established when a 
release a substance to the air; the waste sample measurement equals or ex~eeds 
characteristics mobility factor, together the sample quantitation limit (SQL) and 
with the hazardous waste quantity is at least three times above the 

' 

factor, is a measure of the magnitude of background level, and available 
release. To highlight these differences, information attributes some portion of 
the names of the likelihood of release the release of the hazalLous substance 
mobility factors have been changed to to the site. (The SQL is the quantity of a 
gas (or particulate) migration potentiaL hazardous substance that can be 

In response to comments on air reasonably quantified, given the limits 
migration pathway mobility and of detection for the methods of analysis 
structure, EPA reviewed gas and and sample characteristics that may 
particulate release rate models to affect quarttitation (e.g.. dilution, 
develop revised mobility factors that concentration).) When a background 
improve evaluations of release concentration is not detected (i.e., below 
magnitude and duration. The gas and detection limits), an observed release is 
particulate mobility factors in the final established when the sample 
rule.are a result of that review. The gas measurement equals or exceeds the 
mobility factor is based on a simplified SQL. Any time the sample measurement 
release model and is determined by the is less than the SQL no observed 
vapor pressure of the most toxicfmobile release is established. Table 2-3 of the 
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final rule provides the a i t e h  for 
de termhnihg when analytic sampling 
information is sufficient for establishing - 
an observed retease (or observed 
contamination in the soil exposure 
pathway). TBe find rule also provides 
procedures to be f o M  when the SQL 
is unavailable and defines various types 
of detection and quantitation l imits in 
the context of the HRS. (See 5 2 3  of the 
final &.I 
H. Benchmarks 
SARA recpkes that EPA give high- 

priority & sites that have led to closing 
of driaking water wells or 
contamination of principal drinking 
water supplies. To respond to this 
mandate, the proposed rule added 
health-based benchmarks to the ground 
water and s d c e  water migration 
pathways; in addition. ecological-based 
benchmarks were added to evaluate 
sensitive environments targets in 
surface water. In the proposed & 
population factors were evaluated a t  
Level I if a health-based benchmark had 
been exceeded. lf actual contamination 
was present but the benchmark was not 
exceeded, populations were evaluated 
based on two levels of contamination 
(i.e., Level II and Level IIQ Sensitive . 
environments in the surface water 
migration pathway were evaluated 
based on two leveh of actual 
contamination [exceeding benchmark or 
not exceeding benchmark). Where 
several hazardous substances were 
present below benchmarks, the 
percentages of their concentrations 
relative to their benchmarks were added 
to determine which level was used to 
assign values. 

Of the commenters on this issue, most 
supported EPA's proposal to give extra 
weighting to sites where measured 
exposure-point concentrations exceed 
benchmarks. One comrnenter who 
dissented suggested giving extra 
weighting to sites where actual 
contamination is document& 
documentation of an observed release 
(or observed contamination) w d d  be 
the only criterion for assigning highar 
values to target fact-, and the 
relationship of the concentration d 
hazardous sobstances to benchmarks 
would not be used The other dissenting 
commenter suggested that EPA re- 
evaluate the role of health-based 
benchmarks in the HRS because 
common sense, and other laws, will 
discourage people from drinking water 
contaminated above benchmark levels. 
and because evaluating this factor will 
entail large reso- expenditures for 
marginal gains in discrimination. 

The 6nal rule weights most targets 
based on actual and potential exposure 
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to contamination across a!l pathways (AWQC) as ecological-based 
and threats, kidudyg those for which benchmarks for the environmental 
benchmarks were not originally threat. EPA received comments from 
proposed, because EPA believes that 12 commenters on which benchmarks 
this approach both improves the ability the HRS shoald use and whether 
of the HRS to identify sites that pose the additional information should be 
greatest threat to human health and the considered in establishing benchmarks. 
environment and increases the internal Opinion was divided on the use of 
consistency of the HRS. (See 03 2.5, specific types of benchmarks: three 
2.5.1,2.5.2,3.3.1.3.3.2,4.1.2.3.1, 4.1.2.32, commenters supported the use of MCLs: 
4.1.3.3.1.4.1.3.3.Z 4.1.4.3.1,4.2.2.3.1. three did not. Two commenters 
4.2.2.%2,4.23.3.1,4.23.3.2.4.2.4.3.1. supported the use of MCLGs, two 
5.1.3.1, 5.1.3.2.0.3.1,6.3.2,6.3.4,7.3.1, opposed such use, and one suggested 
73.2.) In the End d e ,  both the that EPA consider the economic impact 
population factors and the factors of using the value of 0 ge., the MCLG 
tefiectirtg the hazard to the nearest for a carcjnogen) as a health-based 
individual (or well or intake) are benchmark. Two commenters suggested 
evaluated in relation to health-based including relevant State drinking water 
benchmarks in ail pathways. The standards, and one suggested including 
sensitive environment factor in the concentrations based on IUDs. One 
surface water environmental threat is commenter expressed concern that !he 
weighted in relation to ecological-based current lack of water quality standards 
benchmarks; however, in the soil for many substances might make the 
exposure apd air migration pathways, benchmark system ineffective in 
the sensitive environment factor is identifying sites that pose a significant 
weighted simply on the basis of &eat to haman health. Two 
exposure to actual contamination, and commenters suggested that carcinogen 
no benchmarks are used. weight of evidence should be used in 

The Agency chose to use benchmarks establishing SCs (eg.. the individual risk 
in all pathways in response to comments level should be lower for a Class A 
that specifically suggested such a carcinogen than for a Class 82 
change; it is also responding to carcinogen). Two cornenters suggested 
comments that the HRS should better considering other important routes of 
reflect relative risks and that the exposure (e.g, inhalation of hazardous 
approaches in all pathways should be substances volatilized from water, or 
consistent. The Agency has cmduded dermal contact with contaminated 
that the concerns expressed by water) in establishing drinking water 
conunenters outweigh the conoerns benchmarks. 
about uncertainties in the evaluation of EPA conducted a number of analyses 
samples collected in air and soil and on specific benchmarks and on the 
about the lack of regulatory standards modification of factors to consider in 
and criteria on which b base soil or air estamhing benchmarks. As a 
benchmarks that led the Agency not to result of public comments and these 
include benchm& for those pathways analyses, EPA has concluded that the 
in the proposed de. In short, FPA HRS is improved by including 
carefully considered this point and mncentrations based on nationally 
concluded that the consistent uniform standards, criteria, or toxicity 
application of benchmarks across all values as health-based or ecological- 
pathways provides for the most based benchmarks in all pathways and 
reasonable ase of data given the threats EPA's conclusion is based on 
purpose of the HRS as a weening tool. several cansideratioas. First, the 

EPA generally selected specific addition of benchmarks across all 
criteria based on applicable or relevant pathways and tbe use of ARARs for 
and appropriate requirements [ARARs], those benchmarks improves linkages 
excluding State standards. that have with the W/FS process. That is, the HRS 
been selected for the protection of benchmarks wiil be those used most 
public heaith and the environment as frequently during RIIFSs. and the 
outlined in the NCP (55 FR 8666. March additional points provided by equalling 
S. 19901. in the HRS NPRU EPA or exceeding a benchmark wiil aid in 
pmposed to use MCts, maximum identifying areas requiring follow-up in 
contaminant level goals (MCU3s). and the RIIFS. Second. the internal 
screening concentrations (SCs) based on consistency of the HRS is improved by 
cancer slope factors as drinking water using benchmarks because 
benchmarks. and Food and Drug concentrations measured at or above 
Administration W A )  Action Levels as benchmark levels are treated in a 
benchmarks for the human food chain paratlei manner across all pathways. 
threat P A  also proposed to use allowing more consistent and fuller use 
Ambient Water Quality Criteria of the relatively costly sampling data 
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collected during the SI. Third, the 
number of hazardous substances for 
which at least one health-based or 
ecological-based benchmark is available 
is increased. allowing for more uniform 
assessment of sites nationwide. 

The beachmark criteria that the 
Agency has concluded are most 
appropriate for each pathway and threat 
are listed below. As discussed above, 
EPA agrees with comments suggesting 
that benchmarks also be used in the soil 
exposure and air migration pathways 
and has selected criteria for these 
pathways based upon the kinds of 
factors discussed above. While EPA 
believes the criteria for the soil 
exposure and air migration pathways in 
the final rule are appropriate, it is open 
to any comments that members of the 
public may wish to submit regarding 
these criteria and specifically solicits 
such comments at this time. EPA asks 
that any such comments be submitted 
on or before (30 days after the date of 
publication in the Federal Register). 

For the final rule; EPA has selected 
the following types of benchmarks in 
each pathway and threat, subject to any 
revisions in the criteria for air and soil 
exposure that may be made in response 
to comments. (Benchmarks for 
radionuclides are discussed in Section 
111 E of this preamble.) 

Benchmarks in the ground water 
migration pathway and the surface 
water dridung water threat include 
MCLs, non-zero MUGS, screening 
concentrations (SCs) for non-cancer 
effects based on RfDs for oral 
exposures, and SCs for cancer based on 
slope factors for oral exposures and loe6 
individual cancer risk (see Table 3-10). 
Because SCs based on RfDs and slope 
factors are used as drinking water 
benchmarks. MCLGs with a value of o 
have been dropped as HRS benchmarks. 

Benchmarks in the surface water 
human food chain threat include FDA 
Action Levels for fish or shellfish, SCs 
for non-cancer effects based on RfDs for 
oral exposures, and SCs for cancer 
based on slope factors for oral 
exposures and individual cancer 
risk (see Table 4-17). 

Benchmarks in the surface water 
environmental threat include AWQC 
and Ambient Aquatic Life Advisory 
Concentrations (AALACs); AALACs 
will be considered as they become 
available (see Table 4-22). 

Benchmarks in the soil exposure 
pathway include SCs for non-cancer 
effects based on RfDs for oral 
exposures, and SCs for cancer based on 
slope factors for oral exposures and 
individual cancer risk (see Table 5-3). 

Benchmarks in the air migration 
pathway include National Ambient Air 
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Quality Standards, National Emission 
Standards for Hazardous Air Pollutants 
(NESHAPs) that are expressed in 
ambient concentration units, SCs for 
non-cancer effects based on RfDs for 
inhalation exposures, and SCs for \. 
cancer based on slope factors for 
inhalation exposures and individual 
cancer risk (see Table 614). 

Several commenters suggested 
technical refinements for deriving 
health-based benchmarks. Although 
qualifying information is useful and 
important and is, in fact, used 
extensively in the RI/FS process, the 
benefits of including such information in 
the HRS must be balanced against its 
limited scope and purpose as well as the 
limited data available to determine 
concentration at the point of exposure. 
Consequently, in the final rule: 

All health-based benchmarks are 
set.in reference to the major exposure 
concern for each pathway or threat (e.g., 
benchmarks in the air migration 
pathway are set in reference to 
inhalation only; benchmarks in drinking 
water, the human food chain threat, and 
the soil exposure pathway are set in 
reference to ingestion), except for 
radionuclides for which external 
exposure is also considered in the soil 
exposure pathway: 

All benchmarks are set in reference 
to uniform exposure assumptions that 
are consistent with RI/FS procedures 
(e.g., water consumption is assumed to 
be two liters per day: body weight is 
assumed to be 70 kg); 

Stde water quality standards and 
other State or local regulations are not 
included as benchmarks because they 
would introduce regional variation in 
the HRS; 

A hierarchy has been developed to 
provide a single benchmark 
concentration for each hazardous 
substance by pathway and threat; and 

Qualitative weight-of-evidence is 
not used in deriving SCs for carcinogens. 

In the NPRM. EPA requested 
comments on how many tiers (levels] of 
actual contamination to consider when 
weighting populations relative to 
benchmarks (i.e., which of three . 
alternative methods presented should be 
adopted). EPA received two comments 
on this issue and three related 
comments regarding the weighting 
factors for each level. One commenter 
supported Alternative 2 (i.e., use of two 
levels of observed contamination and 
one level of potential contamination). 
Another commenter suggested that 
Level 11 and Level 111 concentrations be 
combined to include the range of 
contaminant levels above b&kground, 
but below health-based benchmarks. A 
third commenter suggested that the 
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weighting factors for each level be 
reconsidered. A fourth commenter 
suggested that YIOOO of a benchmark 
factor is inappropriate because it is 
excessively conservative and difficult to 
detect The fifth commenter suggested 
that because Level 111 represents 
concentrations with cancer risks below 
lo-', populations exposed to Level UI 
concentrations should not be considered 

-in the population category of drinking 
water threats. 

EPA conducted a number of analyses 
on the subject of benchmark tiers and 
has dropped Level III contamination. In 
the final rule, Level I contaninatson is 
defined as concentration levels for 
targets which meet the criteria for actual 
contamination (see 8 2.5 of the final 
rule) and are at or above media-specific 
benchmark levels; Level II 
contamination is defined as 
concentration levels for targets which 
either meet the,criteria for actual 
contamination but are less than media- 
specific benchmarks, or meet the criteria 
for actual contamination based on direct 
observation; and potential 
contamination is defined as targets that 
are potentially subject to releases (i.e., 
targets that are not associated with 
actual contamination for that pathway 
or threat). Thesehee  tiers are used to 
assign values to both the nearest 
individual (or well or intake) and the 
population factors. As a result of EPA's 
analvses of benchmark issues, the 
weighting assigned to Level I and Level 
11 contamination has been changed and 
made consistent across pathways. For 
example. Level I populations are now 
multiplied by a factor of 10 in all 
pathways. As in the proposed rule. 
potentially contaminated populations 
and nearest individuals (or wells or 
intakes) are distance or dilution 
weighted. 

The proposed rule summed the ratios 
of all hazardous substances to their 
individual benchmarks as a means of 
defining the level of actual 
contamination, and EPA requested 
comments on the appropriateness of this 
approach to scoring multiple substances 
detected in drinking water. Of the 10 
comments in response to this proposal, 
nine strongly opposed the proposed 
approach, particularly when applied to 
drinking water standards (i.e., MCLs). 
MCLGs, and noncarcinogens. One 
commenter supported the proposed 
approach. 

EPA has decided to retain the 
summing of ratios of hazardous 
substances to their individual 
benchmarks, but in a modified form. The 
final rule sums measures of carcinogenic 
and noncarcinogenic effects separately: 
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concentrations specified in regdatory those that are not. The other obpcted in each migration pathway, the use 
limits leg., NAAQS, M a s ,  ar FDA because "the absence of data is not factors have been replaced bv a 
Action Levels] are not included in the data." resources factor that assigns values to 
summing algorithm. EPArecognizes that Because EPA has decided to adopt a resources appropriate for the pathway. 
a more precise estimate of relative risk benchmark system incorporating only In addition a resources factor has been 
woald be obtained by summing the two levels of actual contamination, the added to the soil exposure pathway. The 
ratios of hazardous substances to their default level is Level iI. If none of the resources factor for apathway is 
individual IUD-based concentratioHs by hazardous substances eligible to be assigned a maximum of five points if 
segregating substances according to evaluated at a sarnplimg location has an any of the resource ases for that 
major effect, target organ, and applicable benchmark, but actual pathway exists within the target 
mechanism of action. In fact, such a contamination has been established, the distance iimit in the ground water or 
segregation is recommended during the actual contamination at the location is surface water migration pathway, within 
Ri/FS. However, kith-based assigned to Level II. one-half mile of a source in the air 
benchmarks are d in the HRS to I. Use Focbrs migration pathway. or within an area of 
provide a higher weight to populations observed contamination in the soil 
exposed to hazardous substances at The proposed included factors to exposure pathway. H none of the uses 
levels that might d t  in adverse health assign values to uses of potentially exists, the factor is assigned a value of 
effects. As a consequence, EPA believes affected resources in the three migration fi 
that use of the summed ratios of 
hazardous substances within pathways 
and threats to their individual Ftfll- 
based benchmark levels is appropriate 
for the screening parpose of the HEL 

EPA pmposed and solicited comments 
on a range of lo-' to lo-' for individual 
cancer risk levels of concern in 
establishing l w d s  of actual 
contamination with respect to health- 
based benchmarics. EPA received eight 
comments concerning this risk range. 
Fonr commenters suggested restricting 
the range to lo-' to lo-=, primarily 
because this range would be consistent 
with risk levels identified in the NCP 
and used by other EPA regulatory 
program. Three commenters said the 
SCs for carcinogens should be the lCrC 
individual cancer risk level. One 
commenter stated that lo-'to lo-' 
generally is the risk range considered for 
Superfund response. The final nde 
defines only two leveis of actual 
contamination: significantly above 
background and equal to or above 
benchmark, and significantly above 
badcgnumd but less than benchmark 
When an applicable or relevant and 
appropriate t q u h m e n t  does not exist 
for a carcinogen, EPA selects remedies 
resulting in cumulative risks that fail 
within a range of lW4to 
incremental individual Metime cancer 
risk based on the use of reiiabie cancer 
potency information. EPA has selected 
the l W C  screening risk level in defining 
the HRS benchmark level for cancer risk 
because it is the lower end of the cancer 
risk range ( i  lo-' to 'lcr3 identified in 
the NCP and used by other EPA 
tegulatw programs 

Two commentem objected to 
assigning releases of substances with no 
benchmarks to Level li as a default 
value. One suggested assigning 
unknowns to Level III because 
substances that are frequently released 
or are known or suspected to cause 
health problems are studied before 

pathways: ground water use (drinkw 
water and other] in the ground water 
migration pathway, drinking water and 
other use and fishery use in the surface 
water migration pathway, and land use 
in the air migration pathway. 

FPA received a number of comments 
on each of these factors. The 
commenters raised specific objections to 
distinctions drawn among various 
potential uses and to the welghts 
assigned to those uses. For example, for 
the ground water use factor. some 
commenters asserted h a t  the HRS 
should not delineate between private 
and public water supply contamination. 
For the surface water use factors, a 
cormnenter recommended a range of 
assigned values for irrigation of 
commercial M or forage crops 
because of variations in rates of uptake 
of hazardous substances. For the land 
use factor. two commenters urged @wing 
greater consideration to institutional 
land use because of the sensitive 
populations that would be exposed. 

Partly in response to these comments, 
and in an effort to nimghfy ttie HRS. 
EPA has substantially revised the 
method of incorporating resonrce nse 
information in targets factor categories. 
The field test indicated that collecting 
data on each of the use factors invoived 
considerable effort at many sites. fn 
addition. because of weighting kctors 
applied b potentially contaminated 
popufationa at sites with no actual 
contamination, use facbrs were 
contributing more to the targets value 
than were large populations. As some 
commenters pointed out. the use factors 
mixed concerns about human health 
with concerns about the value of the 
resource and, therefore, were partially 
redundant with popdation factors. To 
avoid redundancy with human health 
concerns as evaluated through the 
population factor. EPA has made major 
changes in how resou& uses are 
evaluated and scored in the final mle. 

-- 
The resources factor in the ground 

water migration pathway assigns a 
value of 5 for wells supplying water for 
irrigation of comglercial food or 
camziercial forage crops (five-acre 
minimum), watering of commercial 
livestock, as an ingredient in , 

commercial food preparation, or as a 
supply for commercial aquaculture orfor 
a maior or desinnated water recreation 
area (exclu~-drinkhg water use)--for 
example, water parks (see 3 33.3). A 
value of 5 is also assigned if the water in 
the aquifer is usable for drinking water, 
but not used. - The resources factor inthe drinking 
water threat of the surface water 
migration pathway assigns a value of 5 
if the surface water is designated by a 
State for drinkhg water use but not 
used, or is usable but not used for 
drinking water. In addition, points may 
be assigned for intakes supplying water 
for irrigation of commercial food or 
commercial forage crops (five-acre 
minimum), watering of commercial 
livestock, as an ingredient in 
commercial food preparation, or if the 
water body is used as a major or 
designated water recreation area (see 
5 4.1233). The fishery use factor has 
been deleted to avoid doublecounting 
of fisheries. 

in the air migration pathway, the 
resources factor is assigned a value of 5 
if there is commercial agriculture or 
commercial silviculture, or a major or 
designated recreation area within a half 
mile of a source {see 3 6.3.31. The 
distance of oaehalf mile for the 
agricultural, silvicultural, and 
recreational areas was determined by 
the distance weighting factors for the air 
migration pathway, which reflect the 
rapid diminishi  of air contaminant 
concentrations beyond one-half mile 
from a source. Therefore, resources 
beyond this distance are not considered 
in this pathway. 
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A r e s o ~ r ~ t ~ s f a c ~ ~  h e  also been . quality standards k v e  been removed H .  and. therefore, their numbers and 
added to the resident population h a t  because these environments are already boundaries tend to be easier to identify. 
of the soil exposure pathway. The factor degraded and thus are not analogous to In addition, the value of many sensitive 
is assigned a value of 5 if there is the other sensitive environments listed. environments is independent of size; for 
commercial agriculture, commercial Also, the assigned value forstate example, the size of a critical habitat of 
silviculture, or commercial livestock designated areas for protection or an endangered species may vary solely 
production or grazing on an area of maintenance of aquatic life has been due to the type of species present. 
observed contamination at the site. changed from 50 points to 5 points [see Fiwthermore, potential or actual 
J. Sensitive,&vironmenEs . ' Table 4-23 in final d e )  to be consistent contamination of even a small portion af 

with the points assigned under the many sensitive environments-for 
The proposed rule expanded the list of resources factor for State designated example, a *wildlife refuge-tends to be 

sensitive environments considerably areas for drinking water use. viewed as unacceptable. 
and.'for the surface water and air In response to public comment, An ecosystem bioaccumulation 
pathways, counted a8  sensitive - National Monuments have been added potential factor has been added to the 
enhnmen t s  ihe target distance to the 100-point category on the list of waste characteristics factor category of 
limit.'mther than just the one wi& the terrestrial sensitive environments the surface water environmental threat 
hi&est assigned va1ue;for'fhe soil considered under the soil exposuk in response to comments that hazardous 
exposure pathway, only the sensitive pathway. 'State designated natural substances that demonstrate an ability 
environment assigned the highest value areas" and "particular areas, relatively to bind to and/or to 
was counted. Potentially contaminated small in size, important to the bioaccumulate [e.g., PCBs, mercury) tend 
sensitive environments were distance1 maintenance of unique biotic to pose the greatest long-t6rm threats to dlution we-Wed: in the surface water communities" were also added to the aquatic organisms. me accwn jation of environmental threat, actual &st of terrestrid sensitive environments hazardous substances in the aquatic contamination of sensitive environments in response to public comment. These food ,.hain can result in adverse effects was evaluated on the basis of latter two categories were already 
ecological-based benchmarks. in aquatic species and in other animals 

considered in the air and surface water that ingest aquatic species (eg., FPA received relatively few pathway evaluation of sensitive 
comments on issues-related to sensitive environments. (See Table 5-5.) 

waterfowl). The ecosystem 
bioaccumulation potential factor differs environments. However, participants in The method for evaluating wetlands slightiy from the bioaccumulation the field test requested clarification of has been revised, partially because 

three categories of sensitive participants in the field test had potential factor in the human food chain 
threat, primarily in that all BCF data are en*nments involving spawning areas, difficulty identifying discrete wetlands. considered in deriving it and not just migratory pathways, and feeding areas Some wetlands were patchy and could ' 

BCF data for human food chain critical for the maintenance of a fish be classified as one large or many small organisms. Species within a river system, coastal wetlands. Other wetlands were divided The aquatic lifr 
embaymen?. or estuary. In particular, by rivers or roads, or changed from one 
critical migratory pathways and feeding type of wetland to another, making it (AALACs) have 
areas were difficult to identify and unclear whether more than one been added to the data hierarchy used 
seemedto provide little discrimination should be counted, To eliminate these to the ecosystem toxicity 
among surface waters in some areas of difficulties, wetlands are now evaluated bee 5 4.1-4*2.1.1). The Heritage 
the country. on the basis of size and level of Program alternative sensitive 

EPA has redefined critical spawning contamination. ~n the air migration 
- 

environment rating factors have been 
a *eas to include shellfish beds, and has pabway, are evaluated based removed from the rule because 
limited the areas to those used for on acreage and level of contamination problems that arose during the 
intense or concentrated spawning by a (see Q 6.3.4); in the surface water tests; field test participants found that 
given species. Critical migratory migration pathway, wetlands are the availability of information varied 
pathways and feeding areas have been evaluated by linear frontage along the subsfantially among States. However* a 
~ombined into a single catq3ory and ' surface water hazardous substance Natural Heritage hogram Data Center 
limited to anadromous fish (i.e., fish that migration pa& and level of can assist in identifying many of the 
ascend from the ocean to spawn), which contamination [see Q 4.1.4.3.1). sensitive environment types listed in 
face special problems in migrating Distinguishing among wetlands on the Tables e 2 3  and 
substantial distances between the ocean basis of size and level of contamination K. Use of Avai]ab]e Doto 
and their spawping areas. These feeding should improve the discriminating 
areas are further restricted to only those ability of the sensitive environments A number of commenters stated that 
areas in which the fish spend extended factor. ~n the drier portions of the all available data should be used when 
periods of time. Examples include areas country, where even small wetlands .scoring a site. Several cited the tiered 
where juveniles of anadromous species [e.g., prairie potholes] are very approach to hazardous waste quantity 
feed for prolonged periods (e.g.. weeks) important, small wetlands may also as a model that could be applied to 
as they prepare to migrate from fresh qualify as "particular areas, relatively other factors. Under this methodwhere 
water to the ocean, and holding areas small in size, important to the data are available, they would be used; 
along the adult migratory pathways. maintenance of unique biotic where data are not available, defaults or 

Terrestrial areas used for breeding by communities." more generalized approaches would be 
large or dense aggregations of Sensitive environments other than applied. Several commenters 
vertebrates (e.g., heron rookery. sea lion wetlands are not evaluated on the basis specifically suggested using this 
breeding beach) have been added to the of size for several reasons. Most other approach for ground water flow 
list of sensitive environments to parallel HRS sensitive environments tend to be direction and for scoring mining sites. 
the spawning areas listed for fish less common and less widely distributed These commenters argued that it would 
species. Water segments designated by nationally than wetlands (e.g., see P A ' s  be less expensive and time-consuming 
a State as not attaining toxic water 1989 Field Test of the ProposedRevised to use available data when scoring a site 
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than to wait until the remedial populations were distance weighted Considering use of a radial impact 
investigation to considef the additional unless exposed to actual contamination; area when directional release routes can , 
information. a maximally exposed individual (MEI) be determined. Only a half circle with a 

EPA considered modifying the HRS to factor was added; the target distance three-mile radius for the downgradient 
allow the use of additional data, but limit was extended; a mobility factor portion [and a half-mile radius for the 
determined that further expanding the was added and combined with toxicity; rest of the circle] should be considered 
HRS to account for varying levels of and a wellhead protection area factor - when scoring: 
data availability is inconsistent with the was added. Figure 5 shows the proposed Differentiating between upgradient 
HRS's role as an initial screening tool. ground water migration pathway and and downgradient areas using 
Adding tiers to various factors to the final rule pathway. topographic maps, evaluating water 
accommodate the use of all available ~~~~d waterflow djEctjon. ~ ~ i t h ~ ~  levels at wells, and noting the presence 
data would make the HRS considerably the original HRS nor the proposed HRS of major surface water bodies; - 

more difficult to and lead to directly considered ground water flow Expending the effort to obtain 
substantial inconsistencies in how sites direction in evaluating targets. The accurate data and considering selected 
are investigated and evaluated. EPA proposed HRS indirectly considered upgradient locations as a precaution 
Regionseand States would have to ground water flow direction by against unanticipated anomalies; 
determine. for each set of data Excluding drinking water wells weighting ~o~ula t ions  based on actual where analytical data prove no presented, whether the data quality was and potentid of drinking 
good enough for the data to be contamination is present; 
considered. Debates over decisions on water wells. Having a "professional" review 
data quality could delay scoring and, EPA received 50 letters from 40 available information and conduct a site 
ultimately, delay cleanup at sites. commenters on this issue; 27 letters visit; 
Therefore, the Agency believes that the responded to the mw, 21 to the - Using available flow direction data 
limited use of tiers in the final HRS NPRM, and two to the field test report. and developing regionally based 
represents a reasonable tradeoff Commenters included eight States, three defaults when no data are available: 
between the need to limit the Federal agencies, the mining, petroleum. Installing piezometers to determine 
complexity of the system and the desire chemical. and cement industries. flow direction in the PA/SI phase and 
to accommodate risk-related utilities, and professional engineers. The when no ground water flow,data are 
information that is generally outside the commenters supported the consideration available; 
scope of a site inspection. of ground water flow direction data, at Incorporating ground water flow 

least in some circumstances. Numerous direction into the "depth to aquifer" and 
L. Ground Water Migration Pathway commenters urged the use of ground "distance to nearest well/population 

The proposed rule included a number water flow direction data when they are served'' Scores; and 
of significant changes in the ground either available or easily obtained. They Affording responsible parties the 
water migration pathway: new suggested several methods to opportunity to determine flow direction. 
hydrogeologic factors were added; incorporate flow direction, including: BILLING CODE. 6560-504 

MalloyK
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Commenters suggested that data on 
ground water flow are either rea&ly 
available or can be easily obtained at 
reasonable cost and are no more 
imprecise than other aspects of the HRS. 
Some commenters stated that the level 
of effort required to estimate the 
direction of ground water flow is no 
greater than that required to determine 
other hydrogeologic parameters in the 
HRS. 

EPA reviewed a range of options for 
considering ground water flow direction 
in evaluating targets. For the reasons 
discussed above under "Use of 
Available Data," the Agency decided 
that it was not feasible to adopt a tiered 
approach in the targets factors for 
evaluating ground water flow direction. 
EPA does not agree that increased 
accuracy warrants the increased 
complexity of accounting for ground 
water flow direction. because this level 
of accuracy is not required for a 
screening tool that is intended to assess 
relative risk. This level of accuracy, 
however, is needed to determine the 
extent of remedial action and, therefore, 
is appropriate at the time of the RI. 

EPA disagrees with the argument that 
determining ground water flow direction 
is no more difficult than determining 
other ground water factors. Aquifer 
interconnections and discontinuities as 
well as hydraulic conductivity and 
depth to aquifer, which are evaluated in 
the final rule, are geologic features that 
are unlikely to change over the short- 
term. In contrast, ground water flow 
direction can be influenced by factors 
such as seasonal flows and pumping 
from well fields. In addition, the ground 
water flow direction may be different in 
each aquifer at the site, and the 
direction of hazardous substance 
migration is not always the same as the 
direction of ground water flow. 
Therefore, data on ground water flow 
direction would need to be considerably 
more extensive than would the data 
required to document the other 
hydrogeologic factors. EPA notes that in 
the final rule, many of the other 
hydrogeologic factors considered have 
been simplified and the sorptive 
capacity factor has been dropped. EPA 
also notes that ground water flow 
direction was not identified in SARA as 
a portion of the HRS requiring further 
examination, even though ground water 
flow direction was not considered in the 
original HRS and the Agency had 
received criticism similar to the above 
comments prior to enactment of SARA. 

Although the final rule does not 
consider ground water flow direction 
directly in evaluating targets, it does 
consider flow direction indirectly in the 
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method used to evaluate target aquifer tests, well tests) affect water 
populations. If wells have not been levels in another aquifer: and observed 
contaminated by the site, as the migration of any constituents from one 
commenters assume upgradient wells aquifer to another within two miles. For 
would not be, the population drawing this last type of information, the 
from those wells is distance weighted mechanism of vertical migration does 
and, thus, populations drawing from the not have to be defined, and the 
wells would have to be substantial constituents do not have to be 
before a large number of points could be attributable to the site being evaluated. 
assigned. Moreover, in addition to Other mechanisms that can cause 
providing a measure of the population at interconnection (e.g., boreholes, mining 
risk from the site, the target factors activities, faults, etc.) will also be 
afford a measure of the value of the considered. While the descriptive iext 
ground water &sources inthe area of has been removed from the rule, the 
the site and of the potential need for approaches mentioned in the proposed 
expanded uses of the ground water. rule will be used in making aquifer 

Aquifer inteqonnections. Aquifer interconnection determinations. In 
interconnections facilitate the transfer general, EPA will base such 
of ground water or hazardous determinations on the best information 
substances between aquifers. The final available; in the absence of definitive 
rule specifies that if aquifer studies and where costs of field studies 
interconnections occur within two miles are prohibitive, the Agency will rely on 
of the sources at the site (or within areas expert opinion (e.g.. U.S. Geological 
of observed ground water contamination Survey staff or State geologists). In the 
attributed to sources at the site that absence of such information, EPA 
extend beyond two miles from the assumes that aquifers are not 
sources), the interconnected aquifers are interconnected. 
treated as a single aquifer for the Ground woterpotential to release 
purposes of scoring the site. Thus, for factors. EPA proposed replacing the 
example, when an observed release to a depth to the aquifer of concern and 
shallow aquifer has been identified, permeability factors of the original HRS 
targets using deeper aquifers with depth to aquiferlhydraulic 
interconnected to the shallow aquifer conductivity and sorptive capacity 
are included in the evaluation of the factors. EPA received more than 75 
combined aquifer. This approach is comments on these factors, in addition 
common to the original as well as the to general comments on evaluating 
revised HRS. ground water potential to release in 

In practice, EPA has found that response to the ANPRM. 
studies in the field to determine whether Several commenters supported 
aquifers are interconnected in the . consideration of depth to aquifer in 
vicinity of a site will generally require evaluating the ground water migration 
resources more consistent with remedial pathway. One commenter stated that 
investigations than SIs, especially where use of a depth to aquiferlhydraulic 
installation of deep wells is necessary to conductivity matrix, which was 
conduct aquifer testing. Thus, EPA has intended to reflect travel time to ground 
in the past relied largely on existing water, was an improvement over 
information to make such considering these two parameters 
determinations and the Agency finds it individually and additively. Concerns 
necessary to continue that approach. were raised, however, about how to 
Examples of the types of information determine depth to aquifer. In addition, 
useful in identifying aquifer commenters stated that the two-mile 
interconnections were given in the radius for evaluating hydrogeologic 
proposed r -le. This information includes factors should be extended to four miles. 
literature or well logs indicating that no while others commented that the 
lower relative hydraulic conductivity distance should be measured from 
layer or confining layer separates the vertical points as near to the source as 
aquifers being assessed (e.g., presence possible. 
of a layer with a hydraulic conductivity Commenters generally supported the 
lower by two or more orders of proposal to include hydraulic 
magnitude]; literature or well logs conductivity, although many believed 
indicating that a lower relative that the proposed method was too 
hydraulic conductivity layer or confining complicated; several commenters 
layer separating the aquifers is not suggested that the single least 
continuouq through the two-mile radius conductive layer(s) should be used. 
(i.e., hydrogeologic interconnections Another concern was the lack of data 
between the aquifers are identified); for determining hydraulic conductivity. 
evidence that withdrawals of water One commenter stated that unless data 
from one aquifer (e.g., pumping tests. can confirm that the geologic strata 
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extend through~ilt the entire area of a 
site, assigning a hydraulic conductivity 
vaiue is highly questionable. 

Some commenters offered alternative 
approaches to evaluating hydraulic 
conductivity. These included replacing 
the proposed method with: 

Assigned "confidence levels" tied to 
professional estimates based on regional 
data and judgment; 

Consideration of actuai travel time 
in the unsaturated zone; or 

An asgumption of maximum 
hydraulic conductivity among the 
various geological layers below the site. 

More than u) comments were received 
on the sorptive capacity factor, but there 
was little consensus among the 
commentem. A number of commentem 
agreed that the factor should be added. 
but stated that the approach was not 
detailed enough and that more waste- 
and site-specific informationshodd be 
required. Other wmmenters agreed that 
the factor was an improvement but said 
that sorptive capacity should be 
dropped because the waste- and site- 
specific information needed for an 
accurate evaluation cannot be collected 
during a screening process. Others said 
that it was too complex as proposed and 
should 5e dropped. 

Based on these comments and the 
field test results, EPA examined the 
depth to aquiferJhydraulic conductivity 
and sarptive capacity factors. The 
examination showed &at the lowest 
hjdraulic conductivity layer(s) 
accounted for almost all of the travel 
time to the aquifer if a-one-foot or three- 
foot minimum layer thickness was used. 
Accordingly, in the final rule, the depth 
to aquiferlhydraulic conductivity factor 
has been replaced with a simpler factor, 
travel time, which is determined using a 
matrix of the hydraulic conductivity and 
thickness of the lowest hydraulic 
conductivity layer(s) with at least a 
three-foot thickness. (See 5 3.1.2.4 and 
Table 3-7 of the rule.] 

To conform with the change limiting 
the travel time factor to the least 
conductive layer($), and to meet the goal 
of simplification, a change to the 
sorptive capacity factor was necessary. 
The proposed rule evaluated this factor 
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using all layers between the source and agencies identified problems with the 
the aquifer. in reexamining this factor, proposed recreational use threat..Some 
EPA concluded that depth to aquifer is commenters objected to weighting it as 
one of the major parameters affecting heavily as the drinking water threat, 
total sorbent content. at least within the while others suggested that evaluating 
HRS ranges for the factor. Depth to the threat was too co~plicated for use 
aquifer also indirectly reflects in a screening tool. Many commenters 
geochemical retardation mechanisms said that proposed for 
because* else equal, h e  effect assigning values to recreation areas 
of these retardation mechanisms were too broadly drawn and that a 
increases as the depth to aquifer limited number of recreation m a s  

At the test sites* using should be considered. Two commenters 
the lowest hykulic suggested using actual attendance data, 

conductiviv d m a s e d  the calculated and one co-enter suggested that 
sorbent content between 10 and 99 
percent For these reasons, EPA has recreational uses be considered in o'her 

decided to replace the sorptive capacity pathways as well. 

factor witb a depth to aquifer factor. EPA's field test indicated that the 
(See 5 3.1.23 and Table 3-5 of the final use evaluation was 
rule). too complex for HRS purposes and, at 

the same time, was not very accurate. 
M. S u ~ a c e  Water Migmtion Pathway Several field test participants 

The proposed rule made major commented that the recreation target 
changes to the evaluation of releases or population was difficult to evaluate and 
threatened releases to surface water. that the approach for determining 
The pathway was divided into four population was inaccurate and time- 
threats. drinking water, human food consuming. In addition, the population 
chain, recreational use, and factor did not provide meaningful 
environmental. Other changes included discrimination among sites. The 
consideration of flood potential; revision pmposed rule used the physical 
of potential overland flow: addition of characteristics (eg., capita] 
dilution weights for poteotialIy improvements) of a recreational site as 
contaminated popdations; extension of the basis for determining the distance 
the target distance limit to 15 miles; limit used to evaluate population, but 
revision of the persistence factor to because major and minor sites may 
consider more degradation mechanisms; have the types of capital 
addition of a bioaccumulation factor for improvements (eg, boat ramps, 
evaluation of human food chain facilities), the same distance limit WUM 
toxicityJpersistence and populations; be associated a minor -ation 
addition of ecosystem toxicity to area and a major recreation area. The 
evaluate the environmental threat; and alternative approach would be to addition of a maximally exposed 
individual factor (MEI) factor to the require actual use data to evaluate 

targets; however, site-specific 
drinking water threat' E"v shows population data are not available for 
the proposed rule and the over!and 
flow/flood migration component of the many recreation areas, making it 
surface water pathway in the difficult to obtain accurate estimates of 
final rule. the population at risk. The target 

~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ l  threat. SARA stated distance limits, which ranged from 10 to 
that the HRS should consider threats to miless contributed to the 
surface water used for recreation and problems with evaluating tawts. The 
drinking water, and the proposed m S  Agency invited comments On refining 
bcluded a remational use threat in the these calculations; no alternative 
surface water migration pathway. A aP1 'oaches were S ~ e s t e d *  and *A 
number of states, several companies did not identify viable alternatives. 
and trade associations, and two Federal BILLING  coo^ 
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Figure 6 
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EPA is also concerned that many 
qualities of recreation areas (e.g.. 
uniqueness, attractiveness, value] 
cannot be readiiy quantified or 
measured, which poses -ficant 
problems for a srreeniRg teol. Therefore, 
the recreational use threat has been 
removed from the final rule. k t e a d  
factors related to recreational use are 
being iadteded in the assessment of 
resource factors in the air. surface 
water, and ground water migration 
pathways (See the dbassion of 
reswrces fadors above and 00 3.3.3. 
rLt23.B rL223.3. and 6.3.3 of the rule.) 
Recreational use is also a major 
component of the evaluation of the 
attractivenesslaccessibility factor in the 
soil pathway (see 5 521.1 of 
the rule). 

Human f a d  chain, SARA requires 
that EPA consider "the damage to 
natural resources which may afFect the 
human food chain ' *" Accordingly, 
the surface water migration pathway of 
the proposed rule induded evaluation of 
threats to human health via the aquatic 
food chain. 

A number of c o m n t e r s  suggested 
that terrestrial food chain threats should 
also be evaluated because most of the 
food eaten in the United States 
originates on land, and the terrestrial 
hurnan food cfiain is, therefore, more 
imprtant than the aquatic human food 
chain. Commenters specifically stated 
that the HRS should account for human 
food cham threats involving irrigated 
crops, livestock, and game animals. One 
comrnentw stated that the SARA 
mandate wodd not be fidfilled if only 
aquatic h a n  food chain threats were 
evaluated. 

After conducting an investigation into 
possible methr ds, EPA determined that 
it would not be practical to indude a 
separate evaluation of terrestrial human 
food chain threats in the HRS. T%e 
terrestrial food chain is more complex 
and site-specific and is less understood 
than the aquatic food chain. and its 
assessment requires considerably more 
data These factors render evaluation of 
the relative risks associated with the 
terrestrial human food chain well 
beyond the capability of a screening 
system such as the HRS. The final rule. 
therefore, does not separately evaluate 
terrestrial human food chain threats. 
These threats are, however, considered 
indirectiy under the resources target 
components in the air migration 
pathway, ground water migration 
pathway. soil exposure pathway, and 
drinking water threat portion of the 
surface water migration pathway. 

The proposed rule required the 
estimation of bioaccumdation 
potentials for hazardous substances 
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posing threats via the human food chain. 
One commenter stated that the 
estimation of bioaccumulation 
potentials requires excessive time and 
resources, and that this step should be 
dropped from the HRS. 
EPA disagrees and considers the 

bioaccrunulation potentials of hazardous 
substances to be among tfie most 
important factors determining the degree 
of human health threat posed by 
substances via the human food chain. 
Substances that do not bioacamulate 
pose less of a tfveat via the human food 
chain than substances that 
bioaccumnlate. all else being equal. 
Conversely, substances with high 
bioaccumufation potentials can pose 
very s'wificant threats via the human 
food cham even if they are oniy 
moderately toxic, or are present in 
modest quantities. EPA believes that 
compilin~bioaccumrdation potential 
tables will reduce the effort and 
resources required to score this factor. 

EPA received several comments 
stating that bioaccurnuhtion potential 
was not given sufficient weight in the 
evaluation of human food chain threats. 
EPA evaluated the use of 
bioaccumulation potential during the 
field test and determined that there was 
considerable uncertainty related to this 
factor. in part because of major 
differences in uptake associated with 
different species in different 
enviro~ments. In addition. 
bioconcentration values have been 
computed for only a few species for 
most substances. h tight of this 
uncertainty, EPA decided that 
bioaccnmulation potential should not be 
given additional weight in the HRS. In 
addition, as part of the s t m c h f .  
changes discussed in Section III 8, the 
bioaccumuiation potential factor was 
moved from the targets factor category 
to the waste characteristics factor 
category so that it is evaluated 
consistently with the other waste 
characteristics factors that reflect 
exposure. As part of these changes, the 
use of the bioaccumulation potential 
factor in selecting the substance posing 
the greatest hazard also has been 
modified. 

The final rule broadens the definition 
of actual contamination of the human 
food chain by modifying one criterion 
and adding a new criterion defining 
actual contamination. The proposed rule 
defined a fishery as actually 
contaminated if (1) the fishery was 
closed as a result of contamination and 
a substance for which the fishery was 
closed had been documented in an 
observed release from the site, or (2) a 
tissue sample from a human food chain 
organism from the fishery was found to 

contain a hazardous substance at a 
concentration level exceeding the 
FDAAL for that substance in fish tissue 
and the substance had been documented 
in an observed release from the site. In 
both cases, at least a portion of the 
fishery must be within the boundaries of 
the observed release. 

Under the final rule. the former 
criterion (closed fishery] remains 
essentially unchanged. The latter 
criterion (tissue contamination) has 
been modifiek A fishery is considered 
actuany contaminated if !he 
concentration of a hazardous substance 
in tissue of an essentially sessile benthic 
human food chain organism from the 
watershed is at a level that meets the 
criteria for an observed release from the 
site and at least a portion of the fishery 
is within the boundaries of the observed 
release. A new criterion has also been 
added: A fishery is considered actually 
contaminated if a hazardous substance 
having a bioacanaulation potential 
factor value of 500 or greater either is 
present in an observed release 
established by dired observation or is 
present in a surface water or sediment 
sample at a level that meets the criteria 
for an observed release from the site 
and at leakt a portion of the f ~ h e i y  is 
within the boundaries of the observed 
release. Only the portion of a fishery 
within the boundaries of an observed 
release is considered actually 
conbminated 

EPA broadened the definition of 
actually contaminated fisheries on the 
basis of field test results With the more 
narrow definition in the pmposed rule. 
few actualty contaminated fisheries 
were identified because: 

41) Closed fisheries did not exist at 
most sites; 

(2) Hazardous substance 
conmtration data from tissues of 
applicable organisms were available for 
only a small portion of fisheries; and 

(3) FDAALs exist for only a relatively 
small number of hazardous substances. 

The final rule also introduces two 
levels of actually contaminated fisheries 
or portions of fisheries: 

Level I: Applicable when 
concentrations of site-related hazardous 
substances meeting the criteria for 
actual contamination of the fishery 
equal or exceed the benchmark 
concentration levels established in the 
final rule based on FDAALs. screeni~~g 
concentrations corresponding to 
elevated cancer risks, and screening 
concentrations corresponding to 
elevated chronic. non-cancer toxicity 
risks via oral exposures. The final rule 
allows Level I contamination to be 
established based on hazardous 
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substance concentrations in tissue - there are no observed releases to data) as opposed to standing cmp data. 
samples from "organisms other than surface water or no observed release of When site-specific data are not 
essentially sessile benthic organisms" a hazardous substance with a available, harvest rates are to be 
.(e.g., fish. lobsters, crabs). even though bioaccumulation potential factor value estimated based on the average harvest 
these organisms cannot be used to of 500 or greater, but a fishery is present per unit area for the particular water 
establish observed releases or actual (i.e.. there is a potentially contaminated bqdy type under assessment and the 
contamination. fishery) within the tiirget distance limit, geographic area in which the water 

Level 11: Applicable to all actually the food chain individual is assigned body is located. 
contaminated fisheries (or portions of points ranging from 0 to 20, depending ~~~~~d wder djschaee to - actually cbntaminated fisheries) not 
meeting Level I criteria. 

wei@f assigned to the water. A number of commenters and 
associated surface water body. 

The final rule assigns human food field test participants suggested that the The proposed rule estimated human HRS should consider the potential chain populations associated with Level food chain production of actually 
I concentrations tenfold greater weight contaminated or potentially impact of ground water discharges to 
than those associated with Level 5 surface water because contaminated contaminated fisheries based on harvest gmund water can be a sipifiunt source concentrations. The final rule also data or sto*g data for those fisheries. of surface water Field describe's the procedures for if Whel'k such data not test par*ipants noted that some sites 
determining. where applicable, the part available, production estimates were luve no overland flow but surface 
of *fishery subject to Level I based On pmductivity of the water can be contaninated through conkentrations. the part subject to Level . water body or the estimated standing 

water dischaws. I1 concentrations, and/or the part crop of aquatic biota in the fisheries. 
subject to potential contamination. The proposed rule included a table of EPA agrees and has added a ground 

EPA received several comments standing crop default values for water t~ surface water migration 
suggesting that, to be consistent with the estimating human food chain production COmPonentto the surface water 
other threats, a maximally exposed of the fishery. migration pathway. Figure 7 shows the 
individual factor should be incorporated EPA received numerous comments to structureof this component- The surface 
into.the human food chain threat The the effect that the standing crop default water pathway, therefo= 
Agency agrees, and to provide this table was difficult to use, pro\;ided now includes two components: The 
consistency the final rule incurporates a several different values for some water flow/flOOd migration 
maximally exposed individual factor bodies and none for others, and component, which retains the structure 
(the food chain individual) into the provided unreliable data. Several of the surface water migration pathway 
hunan food chain targets factor commentern stated that standing drop as proposed (except for the changes 
category. AS with similar factors in values are not an appropriate basis for discussed this preamble)* and the new 
other pathways and threats, the food estimating aquatic human food chain S O m d  water surface water 
chain individual is assigned points production. One commenter pointed out component. Either or both components 
according to the level of contamination that standing crop estimates do not may bk scored; if both are scored, the 
Where actual contamination of a fishery correlate well with harvest for various surface water pathway score 
is documented, the food chain individual water body types. Another commenter is the higher the two scores- EPA 
factor is assigned 50 points for Level I stated that estimates of harvest from the higher of the 
and 45 points for Level I1 concentrations. fish and game officials are preferable to rather than combining them because* if 
Where no actual contamination of a standing default values because scores were combined, the amount of 
fishery is documented, but there is - crop is a measure,,f biomass hazardous substances at the site , 

documentation of an observed release of (weight of edible living organisms in available to migrate via each 
a hazardous substance having a the water body) rather than would have to be apportioned between 
bioaccumulation potential factor value productivity. the two components. The site-specific 
of 500 or greater to a watershed WA agrees with the commenters, data,needed to determine the 
containing a fishery within the target the final rule, estimates of fishery appropriate apportionment are rarely 
distance limit, the food chain individual human food chain production are based available- 
is assigned a value of 20 points. Where on fish harvest data (including stocking ewno CODE - 
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Figure 7 
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The ground water to surface water assumed to be avaaable to migrate to population threat to loca!ions within 
migration component evaluates three surface water through ground water. property boundaries and within a 
threais: dril~king water, human food The probable point of entry is defined as distance limit of 200 feet from an area of 
chain, and environmental. The the shortest straight-line distance, observed contamination. The m f o o t  
component is scored only if: (1) A within the aquifer boundaries, from the li&t accounts for those situations where 
portion of the surface water is wihin sources at the site to the stirface water the property boundary is very large, and 
oae mile of any source at the site that body. Therefore. the actud targets . exposure to wntamicated surficial 
could release to ground water; (2) there considered may differ somewhat from materials is unlikefy or infreqnent 
is no discontinuity in the uppermost targets evaluated in the overlad flow1 because of the distance of residences, 
aquifer between the source and the flood migration component because the schools, or work places from an area of 
portion of the surface water within one two probable points of entry may differ. observed contamination on the same 
mile of the source: and (3) the bottom of This approach might a!low evaluation of property. 
the surface water is at or below the top intakes. fisheries, and sensitive To make the pathway coasistent with 
of the aquifer. The target distance i i i t  fm*~nmenh that may be exposed to the other pathways and in response to 
for the component is determined the contamination from a site but are comments, the h a 1  rule indudes 
same way as for the over!and flow/ upstream from the point of overland hazardous waste quantity in the waste 
flood component. For each threat, flow e n t i  characteristics factor category and 
likelihood of release is based on either N. sod ~ O S U P e  P , - , ~ ~ ~ ~  multiplies it by the factor value for . 
observed release or potential to release. to xicitj... New factors, rzsident 
An observed release is established if, The onsite exposure pathway% whish individual and nearby indi*hal, have 
snd only if, there is en observed release. added the HRS in the proposed been added to m&e the pathway 
to the uppermost aquifer, while po?entiaI Puiev has been renamed the consistent with the other pathways. aU -- - 
to release is based on ground water exposure pathway iri the final d e .  'Eie assign values fie 
potential to release factors, except that pathway was primarily designed maxirnz!!yexposed individual (e.g., 
only the uppermost aquifer is assess the potential threats posed by indil+dud or intake), Popuiation 
considered. (See 3 4.22.1.2.) direct exposure to was?es and 

contaminated surficial at- a --- - is evaluated using two levels of actual 
hazardous waste quznti3 factor site. it er,aluated two contamination based on health-based 

is scored in the same way it is scored for reSiddent ppdatio. and the n5sTby benchmarks. Separate consideration of 
the overland flowlfiood migration the high risk population (children under In the pr0p0s?A1e7 the seven) has been eliminated because the comPonenc except &at resident popdaEon thr t included 
that to md water are three types of targets: Z& risk field test indicated that this factor could 
considered (see 8 4.2.2.2.2). Toxicity. population on a vitb greatly add to the time and expense of 
ground water mobility, and surface c~ntamination, aU other residents and scoring a site yet resulted in little 
water persistence are considered in people attending school day care on a d i s ~ ~ n a t i o n  among sites. This change 
selecting the substacce potentially also makes the soil exposure pathway 

with observed cant-- - more ccnsistent with the other posing the p a t e s t  hazard in M n g  ,d terrestrial sensitive envjronments in water (see $4.2.2.2.1). By considering which there is ob8eNa conf-ation. pathways. 
ground water mobility, the final rule me nearby population based on In the nearby population tbx-eat, the 
reflects the fraction of a hazardous people who five or School wrifiia haadous  Waste quanEty in the 
s~bstanceexpected to be released from a onemile mvel diphW ad do did likelihood of exposure factorcategory 
the sources and to migrate through oot meet the criteria for resident has been renamed "area of 
ground water to the surface water body. popdatioc. Fimf~ the contamination" to reflect both the intent 
For human food chain and proposed and final rules. of the factor acd how it is evaluated. 
environmental threats, bioaccumulation A number crf commenters The accessibility/frequency of use 
(or ecosystem bioaccurnulation) the inchion of &e pathway, but raised factor has been revised and renamed the 
potenriai is also ccnsidered in selecting issuesTrebted its eva!uation. F~~ "attractiveness/accessibifity" factor. 
the substance po:entially posing the example. commentem objected to The revised factor emphasizes 
greatest hazard [see 8 42321). mahating the waste characteristics recreational uses of areas of observed 

The targets factors in this component factor category solely on toxicity. Three contamination because they are most 
are evaluated in the same way as commenters objected to b i t ing  the high likely to result in exposaKes to 
targets factors in the overland flow/ risk population to under seven. contaminated surficial materials. In 
flood migration component, except that Other co-enters stated that collecting addition, the weighting of the nearby 
a dilution-weight adjustment is data on the high risk popda.1. rn wodd population re!ative to the resident 
combined with the surfzce water be &-LA number of cornenters population has been reduced to better 
dilution weights for populations qoestioned bow the onsite area and area reflect the relative !eveis of exposure for 
potentidy exposed tc contamhatioh of cosrtaminatien would be defined and those threats. 
The dilstioll-weight adjustment was how accessibility of the site was A number of cornenters questioned 
added because the HRS assumes that evaluated. whether workers shculd be comted 
hazardous substances migrate via In response to these comments and to when evaluating target populations in 
ground water in all directioris from a the field test results, EPA has made a the soil exposure pathway. One 
site. Ucder this assumption, except in n u d e r  of changes to the soil exposure commenter suggested that soil exposure 
those instances where the surface water pathway. The name of the pathway has scoring should "not include activities at 
body completely surrounds the site, only been changed to be more cornistent facilities that presently are regulated 
a portion of the hazardous substances with teminology used h the Superfund under the Occupational Safety and 
can be assumed to reach the swface human health evaluation process. Health Administration (OSI-L4)." Other 
water through the ground water. The As suggested by comrnenters, the final commenters, however, stated that 
dilution-weight adjustment accounts for rule limits the area within which human workers should be counted in the target 
the portion of the hazardous substances targets are evaluated for the resident population. One commenter argued that 
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not counting a facility's work force is 
inconsistent with other population 
counting techniques. Another 
comrnenter said that workers should be 
included in the resident population 
because the proposed method of 
calculating soil exposure pathway 
scores can result in inappropriately low 
scores when onsite workers are exposed 
to wastes or contaminated soil. 

In response to these comments, the 
Agency investigated statutory, 
regulatory, and policy conditions that 

might restrict the inclusion of workers in 
the target population for the soil 
exposure pathway. This analysis found 
no broad statutory or regulatory 
authority for excluding workers covered 
by OSHA regulations from 
consideration as targets in the HRS. 
Although the definition of a release 
under CERCLA section 101[22) excludes 
"any release which results in exposure 
to persons solely within a workplace * * * * 9  it only does so for purposes of 
claims by workers who are already 

covered by State worker compensation 
laws. The legislative history of section 
101(22) specifically anticipated that 
authority under CERCLA might, in 
appropriate cases, be used to respond to 
releases within a workplace. Thus, the 
Agency concludes that there are no 
broad statutory or regulatory 
restrictions against consideration of 
activities at OSHA-regulated facilities. 
BILLING CODfi 6560-0-M 
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Figure 8 

Soil Exposure Pathway 
PROPOSED HRS 

Resident Population Threat 

Likelihood of Expomire X Waste Characteristics X Targets 
1 

Observed Contamination Toxicity High Risk Popu!ation 
Total Resident Population 
Terrestrial Sensitive 
Environments 

+ 
Nearby Population Threat 

Likelihood of Exposure X Waste Characteristics X Targets 

Waste Quantity Toxicity Popu!ation Within 1 Mile 
Accessibility/Frequeocy of Use 

i 

Resident Population ~hrea t  

Likelihood of Exposure X Waste Characteristics X Targets 

Observed Contamination Toxicity Resident Individual 
Hazardous Waste Quantity Resident Population 

Workers 
Re sources 
Terrestrial Sensitive 
Environments 

- + 
Nearby Population Threat 

Attiactiveness,~Accessibility Population Within 1 Mile 
Area of Contamination Hazardous Waste Quantity Nearby Individual 

B U G  CODE 6560-504 



Federal Register / Vd. 55. No. 241, / Friday, December 14. 1990 / Rules end Regulations 61563 - .. 
. The soil exposure pathway is 0. Air Migmtion Pathxzy to reiease value. This concern was also 

designed to account for exposures and noted in discussions with field test 
health risks resulting from ingestion of The prcposed m''de 

significant changes to t!!e air migration personnel. 
1 ontaminated surficial materials. 

pathway in the original MZS. In The Agency agrees with these 
Ikcause ingestion exposures are 
comparable for some types of workers reponse to the SARA mandate commenters and investigated methods 

residents, the A~~~~~ has decided consider potential as well as actual to better reflect the differences between 
releases to air, the proposed rule gases and particulates. As a result of 

to include workers in the resident 
population H ~ ~ ~ ~ ~ ~ ,  substantial included an evaiuation of the potential fhese EPA has made 
variability in the kinds of workers and to release. The proposed rule also added changes the in the 
work activities at sites (e.g., indoor and a the waste likelihood of release and waste 

outdoor) leads to considerab!e characteristics factor category and an characteristics factorcategories. 

variability in exposure p o t e n a  ~h~ ME1 factor to the targets category. In the likelihood of release factor 
Agency believes that determining Finally, the proposed rule added explicit category, the final rule evaluates source 
speczic categories or types of wokers is distance weighting factors for evaluating potential to release separately for gases 
beyond the scope of HRS data all factors in the targets category. F i  and particulates. Only those sources 
collection. Thus, workers are assigned 9 shows the proposed air migration contaiing gaseous hazardous 
target points on a prmated basis: 5 parhway and the find rule pathway. substances are evaluated for gas 
points are assigned for sites with up to The public provided numerous potential to release, and only ~ o s e  
100 workers: 10 points for sites with 101 comments on these changes and raised containing hazardous 
to 1,000 workers, and 15 points for new issues as weil. The most significant substances that can be rekased as 
greater than 1,000 workers. Prorating new issue coccerned the structural particulates are evaluated for 
workers will reduce the data collection inconsistency in the treatment of gases particulate potential to release. This 
effort Evaluation of workers is not and particulates in the proposed air change in potential t odease  structux 
affected by health-based. benchmarks. migration pathway. For example, necessitated other changes in the 
(See 8 5.1.3.3.) Nearby workers are not commenters observed that in the scoring of potential to release including 
counted in the nearby population potential to release evaiilation, it was development of Separate gas and 
because the Agency considers it possible to assign a high containment pafliculate source type factors and 
unlikely that workers from nearby value to a source with good gas migration potential factors. The names 
workplaces would regularly visit containment and poor particulate of these latter factors were also changed 
contaminated areas outside the property containment while assigning high source to highlight the differences between 
boundary of their workplace during the type and mobility values based on the potential to urnobilib'" and 
workday, and because there is no way presence of gaseous hazardous waste characteristics "mobility." (See 
to estimate accurately the number or" substances. This combination would 98  6.1.2.1.3, 6.1.2.2.3.1 
workers who might. yie!d ar, inappropriately high potential e l m  cow ew-YHI 
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In addition to these changes in the 
basic structure of the potential to 
release fac!ors, the final rule includes 
several additional changes in the source 
bpe  list, migration potential factors, and 
containment factors. Based on the 
experience gained in the field test, EPA 
added several source types to the source 
type list. Some of these additions (e.g.. 
surface impoundment (not buried/ 
backfilled): dry) simply clarify - 
classifications that were implied in the 
proposed source type list. Other 
additions. such as source types 
involving biogas release, were 
considered early ip the development of 
the proposed HRS but were not included 
originally in the interest of simplicity. 
Field test experience, however. 
indicated that their inclusion in the final 
rule was necessary. Finaliy, new 
distinctions within some source types 
(e.g, the various types of piles] were 
added partly in response to comments 
and partly as a result of field test 
experience. As applicable, source type 
values were also revised. (See 
5 5 6.1.21.2, 6.1.2.2.2 and Table 6-4.) 

The revised gas and particulate 
migration potential factors ate very 
similar to the proposed likelihood of 
release gas and particulate mobility 
factors. Several commenters questioned 
the need for including dry relative soil 
volatility in the final gas migration 
fdctor. A simplification anaiysis 
indicated that dry relative soil vo!atility 
was redundant, as it was almost 
completely determined by vapor 
pressure. Hence, the final gas migration 
potential factor includes only vapor 
pressure and Henry's law constant. The 
particula!e migration potential factor in 
the final rule is simply the part.culate 
component of h e  proposed potential to 
release mobility factor. 

The containment factors were d so  
changed as a result of the field test, a 
review of recent information on coverig 
hgrstems, the examinathn of air release 
rate models, and the public comments 
on the need for simplicity in the final 
nle. The Enal list of containment 
descriptions eliminated many redudant 
descriptions and changed others, 
retaining only those distinctions that are 
necessay based on type of source. (See 
f $ 6.1.21.1. 6.1.2.2.1 and Tables W. t% 
9.) As discussed in Section III F above. 
two new mobiiity factors were 
developed for the waste characteristics 
fzctor categoy. 

Commecters generally supported the 
concept of distznce weightkg target 
factors. However, several disagreed 
with the approach used to develop the 
proposed factor values. Some 
~ o ~ ~ m e n t e r s  suggested basing the factor 

values on long-term meteorology and the 
size of the site, while others suggested 
that additional atmospheric phenomena 
(e.g., particulate deposition) be reflected 
in the final values. As a result of these 
comments. EPA has revised the distance 
weighting factors used in the final rule 
to reflect long-term atmospheric 
phenomena. Analyses indicated that 
particulate deposition and other similar 
phenomena as well as site size were not 
sufficiently significant within four miles 
of a site to warrant their inclusion in the 
final factor values. EPA also notes that 
the distance weighting factor values are 
now incorporated in the population 
factor value table. [See Q 6.3.2.4 and 
Table 6-17.) 

P. Large Volume- Wastes 
Mining waste sites. A number of 

commesers representing mining 
companies, trade associations, and State 
and Federal agencies commented on 
how the proposed HRS would score 
mining waste sites; commenters 
representing waste management 
facilities raised similar issues in regard 
to t!!eir sites. This section summarizes 
znd addresses the major issues 
addressed by these commenters. 

. Commenters raised several concerns 
regarding the appropriate consideration 
of background levels of metals in 
documenting direct or indirect releases 
from mining waste sites. One 
conunenter recommended that in 
determining direct releases from a 
mining waste site, EPA should consider 
the natural characteristics of the site 
prior to mining and the changes in . 
migration rates resulting from mining. 
The commenter explained that the 
concentration of metals in a minbg 
waste pile may be similar to or less than 
natural concentrations in so3 or rocks 
below and adjacent to the pile. To 
document indirect releases. the 
commenter suggested that &A require 
c~llection of detailed information on site 
geology and hydrological gradients to 
enswe proper consideration of 
background levels. Finally, the 
commenfer asserted that although it is 
appropriate to weight observed releases 
more heavily than potential releases at 
sites with synthetic organic hazardous 
substances, the criteria used to define 
cbserved release are no! valid at sites 
with natural sources of metals. Another 
commenter agreed and suggested that . 
because of backg ro~~d  levels of 
inorganic elements, the proposed HRS 
could identify as an observed release 
concentrations unzelated to mining 
activiries. 
EPA recognizes that natural 

background concentrations of metals in 
soil or rocks can affect the measured 

concentration necessary to establish an 
observed release at a mining waste site. 
This consideration is reflected in the 
requirement that concentrations 
significantly above background be 
shown to establish an observed reiease. 
Moreover. EPA has clarified the 
observed release criteria in the f i a l  rule 
to explain that they specify minimum 
differences necessary to establish an 
observed release by chemical analysis. 

Several commenters questioned the 
treatment of metals in the ground water 
mobility factor. One commentez stated 
that the proposed HRS is biased against 
mining waste sites because it gives 
seater  consideration to the accurate 
assessment of the mobility of organic 
substances than to that of naturally 
occurring metals. The commenter noted 
that the proposed persistence factor for 
the surface water migration pathway 
accom's for the degradation of 
hazardous substances in the ' 
environment through four processes. 
None of these processes. according to 
the commenter, applies to metallic 
elements. which received a default value 
of 3 (the highest possible score for 
persistence). Another commenter stated 
that decreased mobility was considered 
only for organic compounds, even 
though inorganic compounds are 
immobile in some situations. 

One commenter sta!ed that adding a 
metals mobility factor, as EPA's Science 
Advisory Board [SAB) recommended, 
would allow the HRS to reflect more 
accurately the potential for metallic 
elements to migrate in the aqueous 
phase. Two commenters were concerned 
that metals would be assigned a "worst- 
case" default value for mobility. On the 
other hand, another commenter stated 
that consideration of the mobility of 
metals m the revised HRS would at-least 
partially rectify the bias in the cwent 
HRS against high-volume, low- 
concentration mining wastes. 

A number of these commenters 
appear to have misunderstood the 
proposed rule. Metals were not 
automatically assigned the maximum 
va; .e as a default in the ground water 
mobility factor, but rather were assigned 
values based on their coefficient of 
aqueous migration. The f i a l  rule 
automatically assigns the maximum 
value for mabiiity only to metals 
estab!ishing an observed release by 
chemical analysis, which is the same 
way organics and nonmetallic 
inorganics are evaluated. For metais azd 
metal compounds not establishing an 
observed release by chemical analysis, 
mobility is based on water solubility 
and distrib.ition coefficient [&), the 
same as fo! organics and nonmetalli* 



No. 241, / Friday, December 14, 1990 1 Rules and Reda t ions  51566 Federal Register / Vol. 55, 

inorganics. If none of the hazardous 
substances (including metals, organics. 
and nonmetallic inorganics) eligible to 
be evaluated for the site can be assigned 
a mobility factor value based on 
available data. 9 3.2.1.2 of the final rule 
assigns a mobility factor value of 0.002 
for all of the hazardous substances. This 
value was selected based on a review of 
the range of mobility factor values 
assigned to those hazardous substances 
(including metals) for which data were 
available for assigning mobility factor 
values. The value of 0.002 is clearly not 
a worst-case default [which would be - 
1.0). 

EPA believes that the persistence 
factor is not biased against metals. 
Elemental metals do not degrade and. 
therefore, should receive higher scores 
for persistence than other substances 
subject to degradation processes. 

One commenter claimed that the soil 
exposure pathway is likely to bias the 
HRS scores of mining waste sites 
toward higher values because such sites 
contain large volumes of waste covering 
large surface areas, and because of 
geographic factors, these large areas are 
seldom secured against direct public 
access. In addition, according to the 
commenter, the public may be attracted 
to mining waste sites. The commenter 
suggested that the soil exposure 
pathway incorrectly assumes there is an 
exposure because there is access to 
mining waste sites. 

EPA does not agree that the soil 
exposure pathway is biased against 
mining waste sites. The pathway 
evaluates exposures of people via 
contact with surficial hazardous 
substances. The Agency believes that, 
all else being equal, large contaminated 
surface areas with public access, 
including those associated with mining 
waste sites, should receive higher scores 
for the soil exposure pathway than 
smaller sites with more restricted 
access. Even sites with large 
contaminated surface areas are unlikely 
to be assigned high scores except when 
they are near residential areas or 
include a listed sensitive environment. 
As some commenters representing 
mining-related activities have noted in 
the past, most mines are located some 
distance from inhabited areas. 

Three commenters stated that the 
original HRS was biased against sites 
such as mining waste sites that are 
characterized by high volumes of waste 
with relatively low concentrations of , 
toxic constituents. Two of these 
cornmenters suggested that mining 
wastes would be appropriate for 
hazardous constituent quantity 
determination because such wastes are 
rela'ively homogeneous (compared to 

other wastes) and, therefore, have fairly 
consistent concentrations. One of these 
two commenters also stated that the 
hazardous waste quantity factor 
equations in Table 2-14 of the proposed 
rule should be revised to be less 
conservative. The remaining commenter 
suggested that the proposed HRS was 
still biased against mining waste sites 
because they are stil! scored based on 
the quantity of waste rather than on the 
concentration of the waste at the point 
of exposure. 

EPA does not agree that the HRS is 
biased against high-volume, low- 
concentration waste sites. The &a1 rule 
incorporates concentration data in three 
factors: (1) Likelihood of release 
(concentration data can be used for - 
establishing an observed release); (2) 
hazardous waste quantity 
(concentration data, if available and 
adequate, can be used for calculating 
hazardous constituent quantity); and (3) 
targets (concentrations of hazardous 
substances present in drinking water 
wells or at other exposure points can be 
used to determine weightings for nearest 
individuals (or wells or intakes), 
populations, and sensitive environments 
factors). EPA has not explicitly required 
concentration data for all sites because 
of the substantial costs for obtaining 
these data and the very high degree of 
uncertainty associated with data 
collected during SIs. 

EPA requested that the SAB review 
issues related to large-volume waste 
sites before the NPRM was published. 
The SAB final report is available in the 
CERCLA docket. Two commenters 
stated that the Agency did not 
adequately consider the SAE's 
recommendations for revising the HRS, 
specifically those concerning the use of 
inobility data. 

The SAB, in its review of the original - 
HRS, examined whether large-volume 
waste sites (e.g., mining waste sites) had 
been treated differently than other 
waste sites and concluded that 
insufficient data were presented to 
demonstrate that the original HRS was 
biased agaZqst mining waste sites. 
However, the SAB noted that the 
original HRS had the potential for such a 
bias, particularly when scoring potential 
to release, because the original HRS did 
not consider mobility, concentration of 
hazardous constituents, and transport. 
The SAB suggested several possible 
modifications to improve the application 
of the HRS to mining waste sites. 

Based in part on the SAB suggestions, 
EPA proposed several changes to the 
overall scoring process to make the HRS 
more accurately reflect risks associated 
with mining waste sites, notably, 
addition of a mobility factor to the air 

and ground water migration pathways. 
changes in the persistence factor, 
incorporation of a tiered hazardous 
waste quantity factor that can account 
for waste concentration data, and 
addition of health-based benchmarks for 
evaluating population. As explained in 
the NPRM, determining speciation of 
metals and pH, as the SAB had 
suggested, is not feasible given the 
temporal and spatial variations at 
hazardous waste sites and the 
limitations on SI data collection. 
Moreover, determining speciation is not 
feasible for most substances given 
EPA's current analytical procedures: 
requiring speciation analyses would add 
substantially tothe cost of data 
collection. 

Two cornmenters stated that the 
proposed HRS can significantly 
overestimate risks associated with 
mining waste sites that consist of high- 
volume, low-concentration wastes. One 
of these commenters recommended a 
"preliminary evaluation system" to more 
accurately reflect the actual risks 
associated with such sites and remove 
any bias in the HRS relative to-other 
twes of sites. This commenter also 
&gested that in proposing the HRS 
revisions. EPA had irmored the results of 
its own studies under RCRA sections 
3001 and 8002, which the commenter 
believed to be more focused efforts to 
quantify risks from mining waste sites 
than the HRS revisions. 

EPA does not believe that a separate 
"preliminary evaluation system" for 
scoring mining waste sites would be 
appropriate. A single HRS can be 
applied uniformly to all sites, allowing 
the Agency to evaluate sites relative to 
each other with respect to actual and 
potential hazards. The Agency 
examined the RCRA studies cited by the 
commenter before proposing HRS 
revisions. Those studies, which focus on 
the management of .wastes at active 
facilities, concluded that many special 
study waste sites (e.g., mining) do not 
present very high risks, while others 
may present substantial risks. EPA 
believes that the conclusions of these 
studies and the Agency's subsequent 
regulatory determinations (i.e., not to 
regulate most mining wastes under 
RCRA Subtitle C) are not inconsistent 
with a determination that some mining 
waste releases can require Superfund 
response actions. Furthermore, the HRS 
is designed so that it can be applied to 
closed and abandoned sites as well as 
active sites. 

Other laqe volume waste sites. 
Several commenters suggested that the 
proposed HRS did not meet CERCLA 
section 125 requirements for sites 
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involving fossil fuel combustion wastes. 
These commenters generally agreed that 
section 125 requires EPA to consider the 
quantity and concentration of hazardous 
constituents in fossil fuel combustion 
wastes and that the proposed HRS had 
not adequately addressed this 
requirement. 

One commenter supported the 
Agency's proposal to allow 
consideration of concentration data 
when such data are available. Three 
commenters stated that the proposed 
HRS would often assign fossil fuel 
combustion waste sites high scores in 
part because of the w m a -  case 
assumptions or "defmlt values" for 
certain factors (i.e., hazardous waste 
quantity, toxicity, target populations). 
The commenters claimed that' fossil fuel 
combgstion waste sites receive high 
scores merely because of the large 
quantity of waste, although this waste 
presents no significant adverse 
environmental effects, and that these 

' high scores are inconsistent with DA's  
findings in the RCRA section 8002 study. 
One of the three conmienters suggested 
that the proposed HRS retained certain 
deficiencies of the original HRS, such as 
assuming that all hazardous substances 
in the waste consist of the single most 
toxic constituent in the waste. 

EPA does not believe that the 
approzch taken in the final rule creates 
a bias against fossil fuel combustion 
wastes. Partly because concentration 
data are considered in the final rule, 
fossil fuel combustion waste sites are 
not expected to score disproportionately 
high when compared with other types of 
sites. The HRS assumes that it is not 
possible to determine in a consistent 
rnamer the relative contribution to risk 
of all hazardous substances found at 
sites. Given this assumption, EPA has 
determined that basing the toxicity of 
the combination of substances at a site 
on the toxicity of $e substance posing 
the greatest hazard is a reasonabfo and 
appropriately conservative approach. In 
many cases, the sabstance posing the 
greatest hazard is not several orders of 
mawitude more toxic than other 
hazardous substances at the site. 
Therefore, the effect of this approach on 
*.e toxicity factor valuewhich is 
evaluated in one order of magnitude 
scoring categories--is not as great as 
some commenters have suggested (see 
also section Dl D). In addition, as noted 
above, worst-case defaults are not 
assigned for mobility; population factors 
have no default values. 

Two commenters s i i e s t ed  that 
because CERCLA section 125 contains 
no statutory deadlines. EPA should take 
as much time as necessary to 
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adequately respond. These commenters 
recommended that EPA extend the 
tiered approach of the hazardous waste 
quantity factor to other factors to take 
advantage of the extensive data on 
fossil fuel combustion wastes gefierated 
by the electric utility industry. 

The Agency does not agree &at the 
tiered approach used in the hazardous 
waste quantity {actor should be 
extended to other factors for fossil f ~ e l  
combustion waste sites (see also section 
X K). EPA believes that creating a 
separate HRS to score certain types of 
sites would not &ow the Agency to 
provide a uniform measure of relative 
risk at a wide variety of sites, as 
Collgress intended. 

One comaenter recommended that 
EPA consider using fate and transport 
models currently under development to 
incorporate quaktitative representations 
of specific precesses and mechanisms 
inti the MS. EPA carefully examined 
this possibility and concluded that 
although the use of fate and transport 
models muld conceivably increase the 
accuracy of the HRS for some pathways. 
c~:lection of the required site-specific 
data would be far too complex -and 
costly. Fate and transport models are 
appropriate for a comprehensive risk . 

assessment, but not for a screening to61 
such as the HRS. In addition, EPA's 
review suggested that it would be more 
difficult to achieve consistent results 
among users of such models than with 
the HRS. EPA points out that it used fate 
and tra~sport models to develop the 
distance we&- factors used in the 
HRS target calculations, and also that 
the HRS incorporates several hazardous 
,substance parameters [e.g., mobility) 
and site parameters (e.g., travel tipe] 
that are componen?~ of fate and 
transport models. 

~ w b  commenters expressed concern 
that the proposed HRS fails to account 
for the leachability of hazardous 
constituents as required by CEP.CLA 
section 125: According to the 
cornmenters, some hazardous 
constituents pose no risk via pound 
water because they will never be 
re!eased to that medium. Thus, even if 
hazardous waste quantity and 
concentration are considered 
adequately, hazardous waste quantity 
scores for fossil fuel combustion sites 
will be erroneously high unless 
leachability is considered as well. 
EPA examined the availability of 

leachate data and the feasibility of us iq  
such data for calculating hazardous 
substance quantity for all types of 
sources and wastes. The Agency 
decided against using leachate 
concentrations because: 

Leachate data are not available for 
all sources and wastes, and available 
leachate data on high-volume wastes 
and some landfills have limited 
applicability for estimating the quantity 
of leachable hazardous substances; 

Leachate da!a derived from lab 
studies are limited and do not 
realistically represent the universe of 
field contiitions such as heterogsneity of 
wastes, chemistry of Ieachate, and 
density and pore volume ~f disposed 
wastes; and 

Any method for using leachate data 
could no! be consistently or .miforn!y 
app!ied to all sites. 

EPA also examined the feasibiiity of 
developing site-specific leachate data 
for es;imating leachable hazardous 
substance quantity for the ground water 
migration pathway. EPA decided against 
this option because reliable estimation 
of leachable hazardous substance 
quantity requires comprehensive 
sampling of site-specific heterogeneous 
waste, which would be prohibitively 
expensive and not feasib!e. In some 
cases, soch sampling would be 
technically unfeasible and ~msafe. 

EPA evaluated alternatives for 
developing a surrogate for estimating 
leachable hazardous substance quantity. 
The Agency fomd that adding the 
mobility factor to the ground water 
migration pathway, based both on 
solubilities and distribution coefficients 
(Kds) of hazardous substances, and 
multip!ying it by the hazardous waste 
quantity factor would be a feasible 
alternative for approximating the 
fraction of hazardous substance 
quantity expected to be released to 
ground water. 

Q. Considemtion of c em oval ~ c t i o n s  
(Current Versus Lnitial Conditions) 

The original HRS based the 
evaluation of factors on initial 
conditions. in the preamble to the 
proposed rule, EPA specifically 
requested comments on whether sites 
should be scored on the basis of initial 
or currt ~t conditions. The principal 
question is whether the effect of 

'response a&ons, such as the removal of 
some qngntity of the waste, should be 
considered when sites are scored. Initial 
conditions are defined by the timing of 
the response action; that is, initis! 
conditions are the conditions that 
existed prior to any response action. For 
sites where no response action has 
occurred, initial and current conditions 
are the same for evaluating sites. 

Of the 25 commenters responding to 
this issue, 15-hduding all industry. 
commenters-suppo~ted scoring on 
current conditions. In the preamb!e of 
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the proposed rule, EPA presented two 
approaches for considering response 
actions in HRS scores: Ill Consider 
these actions only for &dse pathways 
and factors for which they are most 
appropriate; and (2) consider these 
actions in all pathways, but make 
exceptions at sites where initial 
conditions more accurately reflect risks. 

Those who stated a preference 
favored the second, specifying that the 
exceptions should be clearly defined in 
the final rule. These commenters stated 
that scoring all pathways on current 
conditions would encourage responsible 
parties to clean up sites quickly. They 
reasoned that if cleanups are delayed, 
the threat of migration of the hazardous 
substances increases; therefore, scoring 
on current conditions is consistent with 
the intent of CERCLA because it 
encourages rapid remedial action. One 
commenter said that scoring on initial 
conditions made little sense when, as a 
result of the cleanup, the level of,  
residual contamination was below the 
level required by CERCLA. 

Several proponents of scoring on 
current conditions stated that EPA's 
concern that responsible parties would 
cleanxp sites just enough to avoid being 
listed on the NPL was unfounded. They 
argued that the proposed scoring system 
is too complicated to manipulate, and 
that predicting the effect of partial 
cleanups on the final score would be 
difficult. Others suggested that where 
contamination remains, sampling during 
an SI will discover it. 

Ten commenters did not fully support 
scoring on current conditions. Only one 
opposed any consideration of current 
conditions. Several commenters 
supported scorinj: the soil exposure and 
air migration pathways on current 
conditions. Others stated that response 
actions should be considered only when 
the actions are conducted under Federal 
or State direction, or when the action 
constitutes a complete cleanup. Several 
added that State actions should not be 
considered because it would penalize 
States with active reinedial Dronrams. 
One commenter suggested k o A g  sites 
on both current and initial conditions: if 
the response action had addressed all 
hazards, then the current conditions 
score should be used 

Based on public comment, EPA has 
decided to change its policy on 
consideration of removal actions. The 
Agency agrees that consideration of 
such actions in HRS scores is likely to 
increase incentives for rapid actions by 
responsible parties, reducing risks to the 
public and allowing for more cost 
effective expenditure of the Fund. In 
making this decision, EPA tried to 
balance the benefits of considering 

removal actions in HRS scores (e.g.. 
increased incentives for rapid actions) 
while also ensuring that the HRS score 
reflects any continhg risks at sites 
where contamination occurred prior to 
any response action. 

Therefore, EPA will calculate waste 
quantities based on current conditions. 
However, EPA believes the accuracy of 
this approach depends on being able to 
determine with reasonable confidence 
the quantity of hazardous constituents 
remaining in sources at the site and the 
quantity released into the environment. 
As a consequence, where the Agency 
does not have sufficient information to 
estimate the quantity of hazardous 
constituents remaining in the sources at 
the site and in the associated releases, a 
minimum factor value may be assigned 
to the hazardous waste quantity factor 
value. Thus, removal actions may not 
reduce waste quantity factor values 
unless the quantity of hazardous 
constituents remaining in sources and in 
releases can be estimated with 
reasonable confidence. 

In addition to providing incentives for 
early response, this approach also 
provides incentives for potentially 
responsible parties to ascertain the 
extent of the remaining contamination at 
sites. Potentially responsible parties 
undertaking removal actions will have 
the primary responsibility for collecting 
any data needed to support a 
determination of the quantity of 
hazardous constituents remaining. EPA 
expects responsible parties may need to 
conduct sampling and analyses to 
determine the extent of hazardous 
substance migration in soils and other 
media in order to estimate with 
reasonable confidence the quantity of 
hazardous constituents remaining. 

EPA decided not to limit the 
consideration of response actions to 
certain pathways (e.8.. the soil exposure 
pathway] because this would overstate 
ihe risk-at sites where removal of 
wastes has eliminated threats in all 
pathways. Moreover, a more limited 
approach to consideration of response 
actions would provide less incentive for 
rapid ~asponse action. 

EPA will evaluate a site based on 
current conditions provided that 
response actions actually have removed 
wastes from the site for proper disposal 
or destruction in a facility permitted 
under the Resource Conservation and 
Recovery Act (RCRA), the Toxic 
Substances Control Act (TSCA), or by 
the Nuclear Regulatory Commission. 
HRS scoring will not consider the effects 
of responses that do not reduce waste 
quantities such as providing alternate 
drinking water supplies to populations 
with drinking water supplies 

contaminated by the site. In such cases, 
FPA believes that the initial targets 
factor should be used to reflect the 
adverse impacts caused by 
contamination of drinking water 
supplies; otherwise, a contaminated 
aquifer could be artificially shielded 
from further remediation. This decision 
is consistent with SARA section 118(a], 
which requires that EPA give high 
priority to sites where contamination 
from the site results in closed drinking 
water wells. Similarly, if residents are 
relocated or if a school is closed 
because of contamination due to the . 
site, EPA will consider the initial targets 
in scoring the site. 

As noted in the proposed rule 
preamble, EPA would only consider 
removals conducted prior to an SI. FPA 
believes that the SI is the appropriate 
time to evaluate conditions, because it is 
the source of most of the data used to 
score a site. Because response action at 
sites may be an ongoing process, it 
would be burdensome to recalculate 
scores continually to reflect such 
actions. 

In response to commenters, EPA also 
considered whether response actions 
should be considered in HRS scores 
only if they are performed under a State 
or EPA order. EPA decided not to 
choose this approach for two reasons.. 
First, it would diminish the incentive for 
an expeditious response at the site if a 
signed order were required. Second, 
because a response action must be 
conducted before the SI to be 
considered in the HRS score, there 
would be little information on site 
conditions upon which this order could 
be based. 
EPA has also decided not to 

differentiate between response actions 
initiated by States and those conducted 
by other parties. The Agency believes 
this approach will help ensure 
consistent application of the HRS by 
avoiding situations where two similar 
sites are scored using different sets of 
rules. Moreover, although h e  Agency is 
sympathetic to concerns about 
disincentives to States for initiating 
actions, it believes that such cases will 
be rare. Many State (and Federal) 
removal actions are interim measures 
designed to stabilize conditions at the 
site. Given the more limited definition of 
response action noted above (e.g., 
removal of waste from the site for 
disposal or destruction in a RCRA- 
permitted facility). many actions 
conducted by States would not be 
considered in HRS scoring. In addition, 
in many cases, State and Federal 
removal actions are undertaken after an 
SI has been conducted. As noted above. 
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EPA will only consider removals individual ranks as a means of waste sites. The vast majority of sites 
conducted before the SI in the m S  prioritizing NPL sit&, scoring above 28.5 in the past have been 
score. Ainend the NPL annually to include shown to present risks. EPA believes 
R. Cutoff Score only those sites that deserve priority that a cutoff score of 28.5 will continue 

attention (ag., orphaned sites) and are to serve this crucial function. 
13 the NPRM preamble* EPA proposed likely to receive Superfund fmancing or w. Sectioa~by-Sectiw of Rule that the cutoff score for the revised HRS R& all sites showing any degree Changes be fmctionally equiva!ent to the CUITSnt of heal& and/or en\rh-ental 

cutoff score of 28.5. The Agency also risk on a relative scale and perform Besides the changes discussed above, 
requested comment on three proposed renedial activities based on available EPA has made substantial editorial 
options for determining functional fundifig. revisions in the rule being adopted 
equivalence: In addition, four commenters felt that today. Source cfiaracterization is 

Option Score sites using the the cutoff score for the final rule should discussed in section 2 of the final rule, 
origina! and final rule, then use 

not be fixad until the technical merits along with factors that are evaluated in 
to what 2nd potential smms of represefitative each pathway. These factors include 

revised HRS best cornsponds sites are tested and using hazardous waste quantity,.toxicity, and 
28.5; 

both the current and prcposed HRS. evaluation of targets based on Option Chmse a "Ore that would 
p&r, one mmmenter noted that the benchmarks. The order of presentation result in an NPL of the same size as the 

NPL that would be created by using the field test did not indicate the of the pathways has been changed to 

original HRS; and relationship between the revised m S  ground water. swface water. soil . -tion 3: identify the risk level that score for a given site and the current exposure, and air. Following the fow 

would correspond to x5 in the original score; another added that until this sections describing the pathways, a 

HRS and then determine what =vised equivalency issue is clarfied. section has been added explaining how 

ms score comesponds to that risk level. rneanhgfid comment on any proposed to evaluate sites that have ~~dionuclides 
Some commenters stated that there revisions cannot be made- either as the only hazardous substances 

cannot be a functional equivalence if the Based on an analysis of 110 test sites, at the site or in combination wi* other 
revisions have any meaning. They EPA has decided not to change the hazardous substances. 
argued that if the revisions meet the cutoff score at this time. This conclusion In general. descriptive text that - 
statutory mandate to make the HRS was reached after applying all three provided background information has 
more accurate, the scores should be approaches to setting a cutoff score that been removed as have references and 
different and, therefore, cannot be would be functionally equivalent to 28.5. data sources; the sections have been 
related. Several co-entem supported In its analysis, the Agency scored field n?written to make the rule easier to read 
the use of a functional equivalent, but test sites with both the original and and to apply. The figcres presenting 
were divided about option should revised HRS. The data from these test overviews of the patDwWays and the 
be used. One co-enter stated that the sites Show that few sites score in the scoring sheeis have been revised 
28.5 score should be evaluated to range of 25 to 30 with the revised HRS throughout to reflect changes in the rule 
dete-e it reflected minimum model. The Agency believes that this and assigned values. 
iisk levels. If it did, $e commenter range may represent a breakpoint b the This section describes, for each 
smested that a functional equivalent distribution of site scores that the section of the rule and each table, the 
would be appropriate and should be sites scoring above the range of 25-30 specific substantive changes: editorial 
determined using equivalent levels are clearly the types of sites that the changes that do not affect the ccnient of 
(option 3). but also with an eye toward Agency should capture with a screening the riie are nct genera!iy ncted. 
keeping the NPL to a manageable size model. Because the analysis did not 

point to a single number as  the Sectioc 1 Introduction 
(option 2). 

Cornmenters not supporting the use of a ~ ~ r ~ ~ f i a t e  cutoff, the Agency has The text explaining the background of 
a functional equivaient suggested a decided to continue to employ 28.5 as a the HRS and describing the rule has 
variety of alternative approaches, management tool for identifying sites been removed. Definitions of a number 
including: that are candidates for the National of additional terms used in the rule have 

Establish the cutoff score based on Priorities List been added for clarity. The definition of 
risk, without regard to the c-nt cutoff EPA believes that the cutoff score has "hazardous substance" has been revised 
level or a functional equivalent; been, and should continue to be, a for clarification. The definition of "site" 

Leave the score at 28.5: mechanism that allows it to make has been clarified and now indicates 
Propose a new cutoff score and a objective decisions on national that the area between sources may also 

description of methodology in a public priorities. Because the HRS is intended be considere2  art of the site. The 
nctice wit!! a Wday public comment to be a screening system, the Agency definition of "source" has been revised 
period; has never attached significance to the to explain-that those voiumes of air, 

Lower the cutoff score to provide an cutoff score as an indicator of a specific -ground water, surface water, or surface 
incentive to responsible parties to level of dsk from a site, nor has the water sediments that become 
undertake remedial efforts and make it Agency intended the cutoff to reflect a contaminated by migration of hazardous 
possible for sites where a removal point below which no risk was present. substances are not considered a source, 
action has taken place to make the NPL, The score of 28.5 is not meant to imply except contaminated ground water 
t h s  redacing the controversy over that risky and non-risky sites can be plumes or contaminated surfzce water 
whether to score sites based on current precisely distinguished. Nevertheless, sediments may be considered a source if 
conditions; :he cutoff score has been a useful they cannot be attributed to an 

Raise the cutoff score by a! least 20 screening tool that has allowed the . identified source. In addition, the 
points; Agency to set priorities and to move definition of source now includes soils 

Eliminate the present cutoff score fsrward with studying and, where contaminated by migration of hazardous 
by creating categories of sites instead of ~ppropriate, cleaning up hazardous substances. 
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Under the original HRS, the Agency 
took the approach that all feasible 
efforts should be made to identify 
sources before,listing a site on the NPL. 
If, after an appropriate effort has failed 
to identify a source, the Agency 
believed that the contamination was 
like!y to have originated at the type of 
source that would be addressed under 
Superfund, such sites were listed. 
Subsequent investigations after listinn 
have generally identified a specific 
source. In some cases, EPA has not 
listed contaminated media without 
clearly identified sources because it 
appeared the source of pollution w o ~ l d  
not be addressed by Superfund 
programs: an example of such a source 
would be extensive, low-level 
contamination of surface water 
sediments caused by pesticide 
applications. EPA has found this 
approach to be generally workable and 
will continue to evaluate, on a case-by- 
case basis. whether sites with no 
identified sources should be listed. 

Where contaminated media with no 
identified sources exist, the final rule 
generally assigns a hazardous waste quantit) 
factor value to such contamination, with the 
value depending on whether there are any 
targets subject to Level I or Level I1 
concentrations. For contaminated sediments 
in the surface water migration pathway, if 
there is a clearly defined direction of flow, 
target distances are measured from the point 
of observed sediment contamination that is 
farthest upstream. For ground water plumes 
and for contaminated sediments where there 
is no clear direction of flow, the center of the 
observed ground water or sediment 
contamination is used for the purpose of 
measuring target distance limits. 

Section 2 Evaluations Common to 
Multiple Pathways 

This section covers factors and 
evaluations common to multiple 
pathways. The major changes to these 
factors include: observed release criteria 
have been revised; the toxicity factor 
has been changed to a linear rather than 
a log scale; scales for hazardous waste 
quantity have been made linear and 
expanded, and the hazardous waste 
quantity minimum value has been 
changed: the waste characteristics 
factor category score is now obtained by 
multiplying the factor values and using a 
table to assign the final score; use of 
benchmarks has been extended to all 
pathways and to the nearest individual 
(welllintake) factor; an? the methods for 
comparisons to b e n c h  rks have been 
changed as have the benchmarks used. 
The purpose of this part is to make the 
rule less repetitious by presenting full 
explanations of the evaluation of certain 
factors only once rather than in each 
pathway in which they occur. 

No. 241, / Friday, December 14, 1990 / Rules and Regulations - 
Exceptions related to radionuclides are 
noted throughout the rule and 
referenced to Section 7. 

Section 2.1 Overview. Introduces the 
pathways and threats included in HRS 
scoring. 

Section 2.1.1 Calculation of HRS site 
score. Provides the equation used to 
calculate the final HRS score. 

Section 2.1.2 Calculation of pathway 
score. Indicates, in general, how 
pathway scores are calculated and 
includes a sample pathway score sheet 
(Table 2-1). 

Section 21.3 Common evaluations. 
Lists evaluations common to all 
pathways. 

Section 2.2 Characterize sources. 
Introduces source characterization and 
references Table 2-2. the new sample 
source characterization worksheet. 

Section 2.2.1 Identi& sources. . 
Explains that for the three migration 
pathways, sources are identified, and 
for the soil exposure pathway, areas of 
observed contamination are identified. 

Section 2.2.2 Identi& hazardous 
substances associated with a source. 
Covers information previously provided 
in the introduction to the waste 
characteristics factor category. 

Section 2.2.3 Identi& hazardous 
substances available to a pathway. 
Explains which hazardous substances 
may be considered available to each 
pathway. For the three migration 
pathways, the primary limjtation on - 
availability of a hazardous substance to 
a pathway is that the substance must be 
in a source with a containment factor 
value, for that pathway, greater than 0; 
that is, the hazardous substance must be 
available to migrate from its source to 
the medium evaluated. For the soil 
exposure pathway, the primary 
limitation is that the substance must 
meet the criteria for observed 
contamination and, for the nearby 
threat, it must also be accessible. 

Section 2.3 Likelihood of release. 
Specifies the criteria for establishing an 
observed release [discussed in section 
III G of this preamble) and explains that 
p tential to release factors are 
evaluated only when an observed 
release cannot be documented. Table 2- 
3, which replaces Table 2-2 in the 
proposed rule, provides the revised 
observed release criteria for chemical 
analyses for the migration pathways. 
Table 2-3 is also used in establishing 
observed contamination for the soil 
exposure pathway. 

Section 2.4 Waste characteristics. 
Defines the waste characteristics factor 
category. 

Section 2.4.1 Selection of substance 
potentially posing greatest hazard. 

Explains how to select the substance 
potentially posing the greatest hazard. 

Section 2.4.1.1 Toxicity factor. 
Explains how to assign toxicity values. 
Changes in the approach to scoring 
toxicity are discussed in section 111 D of 
this preamble. Table 2-4 (proposed rule 
Table 2-11) has been revised to make 
the assigned factor values linear rather 
than logarithmic values; however, the 
relationship among the values has not 
changed. A provision to always assign 
lead (and its compounds) an HRS 
toxicity factor value of 10.000 was 
added as a result of changes since the 
time of the proposed rule in the way 
EPA develops chronic toxicity values for 
lead (i.e., reference doses, in units of 
intake (mg/kg-day), are no longer 
developed for lead). 

Section 2.4.1.2 Hazardous substance 
selection. Lists which factors are 
combined, in each pathway or threat, to 
select the hazardous substance 
 potential!^ posing the greatest hazard. 
For each migration pathway, each 
substance eligible for consideration is 
evaluated based on the combination of 
toxicity.(human or ecosystem] and/or 
mobility, persistence, and 
bioaccumulation (or ecosystem 
bioaccumulation) potential. The 
substances selected for each pathway or 
threat are those with the highest 
combined values. For the soil exposure 
pathway, the substance with the highest 
toxicity value is selected from among 
substances that meet the criteria for 
observed contamination for the threat 
being evaluated. The use of 
bioaccumulation in the selection of 
substances in the human food chain 
threat has changed as a result of the 
structural changes discussed above. In 
the proposed rule, only substances with 
the highest bioaccumulation values were 
evaluated for toxicity/persistence; in the 
final rule, the substance with the highest 
combined toxicity/persistence/ 
bioaccumulation value is selected in the 
human food chain threat of the overland 
flow/flood migration component. For the 
ground water to surface water migration 
component, mobility is also considered. 
This revised method better reflects the 
overall threat. 

Section 2.4.2 Hazardous waste 
quantity. Describes how to calculate the 
hazardous waste quantity factor value. 
as explained in section 111 D of this 
preamble. The explanation has been 
simplified from that presented in the 
proposed rule, and a discussion of 
unallocated sources has been added. A 
discussion clarifS.ing the method for 
evaluating hazardous waste quantity in 
the soil exposure pathway was also 
added. and clarifying language on this 
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point was inserted throughout the 
subsections of 5 24.2 Table 2-13 from 
the proposed rule has been eliminated. 

Section 2.421 Souroe hazardous 
waste quantity. Details the measures 
that may be considered in evaluating 
hazardous waste quantity for a source 
or area of observed contamination. 

Section 24.21.1 Hazardous 
constituent quantity. Explains how to 
assign a valne to the hazardous 
constituent quantity factor. An 
explanation of the treatment of RCRA 
hazardous wastes has been added to 
clariiy the scoring of these wastes. 
Table 2-5, Hazardous Waste Quantity 
Evaluation Equations (proposed rule 
Table 2-14), has been revised in several 
ways. The constant divisor of 10 has 
been moved from these equations and is 
now incorporated into the factor values 
assigned using Table 2-6. Two types of 
surface impoundments are now listed to 
ensure that buried surface 
impoundments are treated 
appropriately. The term "tanksw has 
been added to containers other than 
drums to clarify how tanks should be '% 

evaluated. Also. equations for 
calculating hazardous waste quantity 
based on area have been revised based 
on a study of waste sites. The study 
indicated that new depth assumptions 
should be used for some sources; the 
l a d  treatment equation was revised 
based on data from the same stridy 
about typical loading rates in land 
treatment operations. 

Section 2.4.2.1.2 Hazardous 
wastestream wanti&. Explains how to 
assign a value for hazardous 
wastestream quantity based on the mass 
of the wastestream. An explanation of 
the treatment of RCRA hazardogs 
wastes has been added to clarify the 
scoring of t??ese wastes. 

Section 24.2.1.3 Volume. Explains 
how to assign a value for source volume. 

Section 2.4.21.4 Area. Explains how 
to assign a value for source area. 

Section 24.2.1.5 Calculation of 
source hazardous waste quantity value. 
Explains how to assign a value to source 
hazardous waste 

Section 24.22 Calculation of 
hazardous waste quantity factor value. 
Explains how to assign a factor value to 
hazardous waste quantity using Table 
2-6. The values in Table 2-6 include 
several changes. The cap applied to the 
factor value (i.e.. the lowest hazardous 
waste quantity value required to assign 
the maximum factor value) has been 
increased to reflect more accurately the 
range of hazardous substance quantities 
fomd at waste sites. The cap is set 
based on the maximum quantity foud  
8: current NPL sites. Rather thail being 
assigned a maximum of 100, as in the 
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proposed rule, the assigned factor 
values range to 1,000.000. Each factor 
value less than the cap is assigned for 
quantities that range across two orders 
of magnitude. The two-order-of- 
magnitude ranges rehc t  the ancertainty 
in estimates of both quantity and 
concentration of ttie hazardous 
substances in sources and associated 
releases as well as uncertainty in 
identifying all sources and associated 
releases. Using the ranges also 
simplifies dockentation requirements. 
Non-zero values below 1 are rounded to 
1 to ensure that sites with small 
amounts of hazardous substances will 
receive a non-zero score for waste 
characteristics. When hazardous 
constituent quantity data are 
incomplete, the minimum hazardous 
waste quantity factor value is 10, except 
for: (1) Migration pathways that have 
any target subject to Level I or II 
concentrations; and (2) migration 
pathways where there has been a 
removal action and the hazardous waste 
quantity factor value would be 100 or 
greater without consideration of the 
removal action. In these cases. the 
minimum hazardous waste quantity 
factor value has been changed to 100 
(see sections 111 C and III Q above for 
further discussion of the new minimum 
values). 

Section 2.4.3 Waste chamcteri'stics 
fgctor category value. Explains how to 
assign a value to the waste 
characteristics factor category. As 
discussed above, the final waste 
characteristics factor value is capped at 
100 (1,000 with bioaccnmulation 
potential). Values are assigned by 
placing the product of the waste 
characteristics factors into ranges of one 
order of magnitude, to a cap of lo8 (lo1* 
if bioaccumdation potential is 
considered). 

Section 2.4.3.1 Factor category 
value. Explains how to use Table 2-7 to 
assign a valne to waste characteristics 
when bioaccumulation (or ecosystem 
bioaccumulation) potential is not 
considered. 

Section 2.4.3.2 Factor category 
value, considehng bioaccumulation 
potential. Explains how to use Table 2-7 
to assign a value to waste 
characteristics when bioaccumdatiori 
(or ecosystem bioaccumulation) 
potential is considered. 

Section 25 Targets. Explains how 
targets factors are evaluated. This 
approach generally involves three levels 
of evaluation (Level 1. Level II, and 
Potential) and the use of media-specific 
concentration benchmarks, as discussed 
in section III H of this preamble. Level 
IXI has been dropped; use of benchmarks 
has been extended to all pathways and 

to factors that assign values to the 
nearest individual (welllintake). Also 
discusses assigning level based on 
direct observation and describes when 
tissue samples that do not establish 
actual contamination may be used in 
comparisons to benchmarks. 

Section 2.5.1 Determination of level 
of actual contamination at a sampli~g 
location. Explains the approach used for 
evaluating the level of actual 
contamination at a sampling location; 
changes have been made to allow the 
level of actual contamination in the 
human food chain threat to be based on 
tissue samples from aquatic food chain 
organisms that c a ~ o t  be used to 
establish an observed release. 

Section 2.52 Comparison to 
benchmarks. Lists benchmarks and 
explains how to determine whether 
benchmarks have been equalled or 
exceeded (see section 111 H of this - 
preamble); changes have been made to 
allow the level of actual contamination 
in the human food chain threat to be 
based on tissue samples from aquatic 
food chain organisms that C ~ M O ~  be 
used to establish an observed release. 

Section 3 Ground Water Migration 
Pathway 

The ground water migration pathway 
evaluates threats resulting from releases 
or potential releases of hazardous 
substances to aquifers. The major 
changes specific only to this ~athway 
include replacement of the depth to 
aquifer/hidraulic conductivity and 
sorptive capacity factors with travel 
time and depth to aquifer factors; a 
revised approach for assigning mobility 
values; removal of the ground water use 
factors arid their replacement by a 
resources factor; evaluation of the 
nearest well factor based on 
benchmarks; and revisions to scoring of 
sites havingboth karst and non-karst 
aquifers preseni. 

Section 3.0 Ground Water Mignition 
Pathway. Descriptive text has been 
removed. Figure 3-5 'ias been revised to 
reflect revisions to the factors 
evalusted, and Table 3-1 has been 
revised to eflect the new factor 
category values throughout. 

Section 3.0.1 Geneml 
considerations. The title has been 
changed. 

Section 3.0.1.1 Gmund water target 
distance Iimif An explanation of the 
treatment of contaminated ground water 
piumes with no identified source has 
been added. For these plumes, 
measurement of the target distance limit 
begins at the cepter of the area of 
observed ground water contamination; 
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the center is determined based on 
available data. 

Section 3.0.1.2 Aquifer boundaries. 
Descriptive text has been removed. 

Section 3.0.1.2.1 Aquifer 
interconnections. Descriptive text has 
been removed as have examples of 
information useful for identifying aquifer 
interconnections. 

Section 3.0.1.2.2 Aquifer 
discontinuities. Descriptive text has 
been removed. 

Section 3.0.1.3 Karst aquifer. 
Descriptive text has been removed, and 
references to factors have been revised 
to reflect changes in factors. Text was 
added to clarify that karst aquifers 
underlying any portion of the sources at 
a site are given special consideration. 

Section 3.1 Likelihood of release. 
Descriptive text has been removed. 

Section 3.1.1 Observed release. 
Description of the criteria for 
establishing an observed release has 
been revised as discussed in Section III 
G of this preamble. 

Section 3.1.2 Potential to release. 
Text has been revised to reflect changes 
in the factors evaluated and to clarify 
that karst aquifers underlying any 
portion of the sources at a site are given 
special consideration in evaluating 
depth to aquifer and travel time. 

Section 3.1.2.1 Containment. 
Explanatory text has been removed and 
the ground water containment table is 
referenced. Only sources that meet the 
minimum size requirement (i.e., that 
have a source hazardous waste quantity 
value of 0.5 or higher) are used in 
assigning containment factor values. 
This requirement has been added to 
-ensure that very small, uncontained 
sources do not unduly influence the 
score. For example, a site might have a _ 
large, but highly contained source and a 
very small, uncontained source; without 
a minimum size requirement, potential 
to release could be assigned the 
maximum value based on the very small 
source, which could overestimate the 
potential hazard posed by the site. If no 
source meets the minimum size 
requirement, the highest ground water 
containment factor value assign-ed to the 
sources at the site is used as the factor 
value. Table 3-2-Containment Factor 
Values for Ground Water Migration 
Pathway, has been simplified by 
combining repetitious items and has 
been moved from an attachment to the 
proposed rule into the body of the rule. 

Section 3.1.2.2 Net precipitation. A 
new map has been added as Figure 3-2 
to assign net precipitation factor values. 
The equation for calculating monthly 
potential evapotranspiration was 
clarified. Descriptive tert has been 
removed. 
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Section 3.2.2.3 Depth to aquifer. As 
described in section 111 L of this 
preamble, the depth to aquifer factor has 
replaced the sorptive capacity factor 
and is no longer combined in a matrix 
with hydraulic conductivity for scoring. 
Table 3+ is new and provides the factor 
values. The depth to aquifer factor 
reflects the geochemical retardation 
capacity of the subsurface materials, 
which generally increases as the depth 
increases. Depth to aquifer factor values 
are assigned to three depth ranges. 
Clarifying language was added related 
to karst aquifers. 

Section 3.12.4 Tmvel time. As 
discussed in section 111 L of this 
preamble, this factor replaces the depth 
to aquiferfhydraulic conductivity factor 
and is based on the least conductive 
layer(s) rather than on the conductivities 
of all layers between the hazardous 
substances and the aquifer. Table 3-7 
has been revised to reflect these 
changes. Table 3-5 from the proposed 
rule has been renumbered as Table 3-6. 
Text on how to obtain information to 
score this factor has been removed. 
Cl-3 language was added related 
to karst aquifers. 

Section 3.1.2.5 Calculation of 
potential to release factor value. Text 
has been revised to reflect new factor 
names. 

Section 3.1.3 cakulation of 
likelihood of release factor category 
value. New maximum value of 550 
based on observed release has been 
added. . 

Section 3.2 Waste chamcteristics. 
Descriptive text has been removed. 

Section 3.2.1 Toxicity/mobility. 
Descriptive text has been removed. 

Section 32.1.1 Toxicity. References 
5 2.4.1.1. 

Section 3.2.1.2 Mobility. As 
discussed in sections 111 F and 111 P of 
this preamble, the method for assigning 
mobility values to hazardous substances 
has been revised. Table 3-8 has been 
revised. Mobility values are now linear 
rather than categorical place holders 
and are assigned in a matrix combining 
water solubility and distribution 
coefficients. Mobility values may now 
vary by aquifer for a specific hazardous 
substance. The maximum mobility value 
is no longer assigned based on observed 
release by direct observation. A factor 
value of 0 is no longer assigned for 
mobility. as had been the case under the 
proposed rule, where categorical place- 
holder values were used; because 
mobility is now multiplied by toxicity 
and hazardous waste quantity, assigning 
a 0 value would result in a pathway 
score of 0. This result could understate 
the risk posed by a site with a large 
volume of highly toxic hazardous 

substances with low mobility. 
Furthermore, given the uncertainties 
about estimates of mobility in ground 
water and their applicability in site- 
specific situations. EPA determined that 
a 0 value should not be assigned to the 
mobility factor under any conditions. 

Section 32.1.3 Calculation of 
toxicity/mobility factor value. Text has 
been simplified. Table 3-9 (proposed 
rule Table 3-10], the matrix for assigning 
factor values, has been revised to reflect 
the linear nature of the assigned values. 
Values for a specific hazardous 
substance may now vary by aquifer. 

Secti~n 3.2.2 Hazardous waste 
quantity. References $ 2.4.2. 

Section 3.2.3 Calculation of waste 
chamcteristics factor category value. 
Text has been revised to indicate the , 

multiplication of the factors, the new 
maximum value, and the table used to 
assign the factor category value. 

Section 3.3 Torgets. Text has been 
revised to reflect the new names for 
factors. Descriptive text has been 
removed. Table 3-10 (Table 3-12 in the 
proposed rule) has been modified to list 
the revised benchmarks in this pathway. 

Section 3.3.1 Nearest well. Title has 
been changed from maximally exposed 
individual. Text has been added to 
explain how to evaluate nearest wells 
with documented contamination (at 
Level I and 11) and those potentially 
contaminated. Text was added to assign 
Level 11 contamination to any drinking 
water well where an observed release 
was established by direct observation. 
This section also explains how to 
evaluate wells drawing from karst 
aquifers. Table 3-11 has been renamed 
and the factor values have been 
changed. See section III B of this 
preamble for a discussion of the changes 
to assigned values for this factor. 

Section 3.3.2 Population. As 
discussectin section III H, population is 
evaluated using health-based 
benchmarks for drinking water. For 
populations potentially exposed, 
population ranges are used to evaluate 
the factor. This section explains whom 
to count for population. Populations 
served by wells whose water is blended 
with that from other drinking water 
sources are to be apportioned based on 
the well's relative contribution to the 
total blended system. The rule includes 
instructions on the type of data to use 
when determining relative contributions 
of wells and intakes. This change is 
intended to reflect more accurately the 
exposure to populations through 
blended systems. The rule also includes 
instructions on how to apportion 
population for systems with standby 
wells or standby surface water intakes. 
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Section 3.32.1 Level of assigned if there are no drinking water overland flow potential to release 
contamination. Explains how to wells within the target distance limit, factors; modifications to the human food 
evaIuate population based on but the water is usable for drinking chain threat including addition of a food 
concentrations of hazardous substances water. This scoring allows for chain individual; modifications to the 
in samples. Text was added to assign consideration of potential future uses of treatment of bioaccumulation potential 
Level 11 contamination to any drinking the aquifers. (See section IIJ I of this and addi:ion of a sinilar factor, - 
water wells where there is an observed preamble for a discussion of the relative ecosystem bioaccumulation potential, to 
release by direct observation. weighting of these factors.) the evaiuation of the environmental 

Section 3.3.2.2 Level1 Section 3.3.4 Wellheadprotection threat m&fications to the persistence 
concentrations. Explains how to area. Explains how to assign values to factor; revisions to the dilution weights; 
evaluate populations exposed to Level I this factor. The maximum value is additions of benchmarks, extension of 
concentrations. The scoring cap was assigned when a source or an observed benchmarks to evaluation of the nearest 
eliminated, and the multiplier [i.e.. release lies partially or fully within a intake, and addition of levels of 
weight) is now 10. wellhead protection area applicable to conmination to the human fwd h a i n  

Section 3.3.23 Level II the aquifer being evaluated, and this targets; modifica50ns to dter ia  for concentrrtions. Explains how to value has been changed from 50 to 20 to actual food ha in  
evaluate populations exposed to Level II adjust for scale changes. A new contamination; elimination of the 
concentrations. The scoring cap was criterion for scoring this factor has been surface water use factor; addition of a 
eliminated. and the multiplier (i.e., added. If a welhead protection area resoUPCeS factor to the targets weight) is now 1. applicable to the aquifer being 

Si?ction 3.3.2.4 Potential evaluation in the drinking water threat; 
evaluated is within the target distance and revisions to sensitive contaminotion- Explains how to assign limit and nei,her of the other conditions 

values to populations potentially is met, a value of five is assigned. This Secticn 4.0 Surface Water Migmtion 
exposed to contamination from the site. change allom- the HRS to place a value Pathw-q. New structure the pathway 
The formula for calculating population ~n the reso7me. is explained. Descriptive text has been 
values has been modified to reflect both Section 3.3.5 Calculation of targets removed. Figure has been retised 
the revised method for evaluating karst factor category value. Has been revised reflect revisions to the factors 
aquifers (see below) and the use of to ~ f l e c t  changes in the factor names. Table has been 
distance-weighted population values m e  rounding rule has been changed, revised to reflect the new factor 
from Table 3-12 which has bean added and the scoring cap was eiiminated. category values throughout 
to assign distance-weighted values for Section 3.4 Ground water rniption Section 4.0.1 Migration components. 
populations in each distance category. score for an aqufler. Text has been Explains how to score the two migration 
The values are determined for each revised to reflect the new divisor for components. 
distance category and are then added normalizing pathway scores. Section 4.02 Sudace water 
across distance categories, and the sum Section 3.5 Calculation of ground catego*. A definition of coastal tidal 
is divided by 10 to derive the factor watermigmtion pathway score- Text waters has been added. Some surface 
value for potentially contaminated has been simplified. weter bodies that belong in this new 
popuiation. The assigned values in In addition to the above noted category were listed in other categories 
Table 3-12 were determined by changes the SorPtive capacity factor has in h e  proposed rule [e.g., bays and 
statistical simulation to yield the same been eliminated and replaced by the wetlands contiguous with oceans). 
population value, on average, as the use depth to aquifer factor, as have the Isolated perennial wetlands have been 
of the formulas in the proposed rule. The tables used to assign values to this added to the definition of lakes; salt 
use of range vdues has been adopted as fsctor (Tables 3-6 and 3-7 in the water harbors largely protected by 
part of the simplification discussed in proposed rule). The ground water use seawalls have been removed from the 
section IIJ A. The rounding rules have factors have also been eliminated as definition of lakes. Ocean has been also cha~ged. The method for evaluating have the tables used to assign their 
karst aquifers has been simplified and is values (Tables 3-15 and 3-16 in the defined more precisely as areas 

seaward from the baseline of the explained in this section. Table 3-14 in proposed rule). Figures 3-253, and 3-4 Territorial Sea. Contiguous bays have the proposed rule, which included and Tables 3-4,- 3-9, S13 of the 
dilution weighting factors for the general propcsed rule have been removed . been removed from, and wetlands 

contiguous to the Great Lakes have been and for two cases has been Section 4 SuMace Water Miption - added to oceen end ocean-like bodies. removed, and the two special karst 
cases are no longer evaluated. (The Fathway These definitional changes/ 
generally applicable au t ion  facto= for The surface water migration patirwaj, c'arifica'Ons reflect !he 
karst have not changed and are all evaluates threats resulting hrn releases different characteristics of the water 
incorporated into the distance-~eighted or potential releases of hazardous bodies. 
population values in Table 3-12) ?he substances to surface water bodies. One Sectiofi 4.1 overland flow/flocd 
scoring cap was eliminated, and the major change to this pathway is b e  rnignition component. As discussed in 
multiplier (i.e., weight) is now 0.1. addition of a new component for scoring section I11 M of this preamble, the 

Section 3.32-5 CalculaLion of ground water discharge to surface sm-ace water migration pathway has 
population factor value. Has been water. eithc this component or the been divided into two components. The 
revised to reflect the changes in t!ae overlad flow/flood migration over!and flow/ffood component is 
evaluation of actually contaminated componat or bo& may be scored. For essentially the s-dace water migration 
walls. Tt-e rounding rule has also been each component, three threats are pathway as proposed except that the 
changed, w-d the scoriig cap wes evaluated: drinking water threat, human recreational use threat has been 
eli~inated. fcod chain threat, and environmer-tal eliminatzd. 

Section 3.3.3 Resources. Describes threat. Other major chmses specific to , Section 4. I .  I General 
how poh!s are assigned to resource this pathway include elimina!ion cf the conside,-dons. Consists of several 
cses of ground water. Points may be recreations! use &eat; simpiificaticn cf S X ~ ~ O C ! ~ C P . S .  
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Section 4.1.1.1 Definition of the surface water containment factor value Section 4.1.2.1.2.3 Calculation of 
hazardous substance migration path for is used. Descriptive text has been potential to release factor value. Text 
overland flow/flood migr~tion removed. Table 4-2, Containment Factor has been simplified, and the assigned 
component. Text has been simplified. Values for Surface Water Migration value has been changed. 

Section 4.1.1.2 Target distance limit. Pathway, has been simplified by Section 4.1.2.1.3 Calculation of 
Explains target distance limits for sites combining repetitious items and has drinking water threat-likelihood of 
in general and adds an explanation of been moved from an attachment to the release factm category value. Text has 
how to calculate the target distance proposed rde into this Section of the been simplified. The maximum value 
limit for contaminated sediments with final rule. . has been changed, and the maximum for no identified source. For these latter Section 4.1.2-1.2.1.2 Runoff. Text on potential to release is no longer equal to sources only* when there is a clearly evaluating rainfall has been simplified the maximum for observed release. defined direction of flow, the target by removing explanatory references. 
distance limit is measured beginning at The nuber has been Section 4.1.2.2 Drinking water 
the observed sediment contamination simplified by substituting a soil group 

threat-waste chamcteristics. 
farthest upstream; when there is no designation in its place. Table 4-4 

Descriptive text has been removed. 
clearly defined direction of flow, the (proposed rule Table 4-2) has been Section 4.1.2.2.1 Toxicity/ 
target distance limit is measured from revised to list only the soil group persistence. Editorial changes have been 
the center of the area of observed designations. Based on analyses of made. 
sediment contamination. Discusses the runoff and actual hainage area sizes, Section 4.1.2.2.1.1 Toxicity. 
determination of whether surface water Table 4-3 (proposed de Table 4-3) has References 8 2.4.1.1. 
targets are subject to actual Or potential been revised by changing the &visions Section 4.1.2.2.1.2 Persistence. AS- 
contamination. Also, text was added to of hainage area size. ~ ~ b l ~  discussed in section III F of this 
assign Level I1 to targets subject to (proposed rule Table W )  has been preamble, several changes have been 

based On direct revised to reflect the changes related to made to this factor, including the 
observation. the use of soil group designations. Table deletion of free-radical oxidation as a 

Section 4.1.1.3 Evaluation of the 4-6 (proposed rule Table 4-51 has been decay process and the inclusion of overland flow/flood migmtion revised so that the heading in the table consideration of K, to account for 
component. that for reads RainfalllRunoff Value; the values sorption to sediments. Table 4-10 
watersheds, highest score assigned to a assigned have been adjusted on the (proposed rule Table 4-9) has been watershed is used instead of basis of both the higher maximum value *revised to change the values assigned watershed scores as proposed. assigned to the factor category and the from categorical numbers to linear 

4'1'2 threat. analyses described above. Explanatory scales. The divisions among the half- Descriptive text has been removed. 
Section 4.1.2.1 Drinking water text has been removed. lives for rivers, oceans, coastal tidal 

threat-likelihood of release. Text has Section 4.1.2.1.2.1.3 Distance to waters, and Great Lakes have changed 
based on a study of travel time, and the 

been simplified to clarify when potential t a f a l u e s  text has been modified to clarify the to release factors need to be evaluated. section 4.1.2.1.1 Observed in Table 4-7 (proposed rule Table 4-6) procedure for determining whether to 
Text has been revised to reflect the have been revised to adjust for the base the persistence factor on lakes or 
changed maximum value. higher maximum assigned to the factor on rivers, oceans, coastal tidal waters, 

Section 4.1.2.1.2 Potential to release. and Great Lakes. A factor value of 0 is 
Text has been revised to reflect the Section 4.1.2.1.2.1.4 Calculation of no longer assignid for persistence, as 
changed maxim- value and has been the factor value forpotential to release had been the case under the proposed 
simplified. by overlandflow. Has not been changed rule, where categorical place-holder 

Section 4.1.2.1.2.1 Potential to except for assigned value. values were used; because persistence is 
release by overland flow. Explains Section 4.1.2.1.2.2 Potential to now multiplied by toxicity and 
when overland flow potential to release release byflood. Descriptive text has hazardous waste quantity-assigning a 0 
is not evalnated. . been removed. value would result in a pathway score of 

Section 4.1.2.1.2.1.1 Containment. Section 4.1.2.1.2.2.1 Containment 0. This result could understate the risk 
Text has been revised to reflect changes (flood). Text in Table 4-8 (proposed rule posed by a site with a large v01ume of 
in the numbering of the containment Table 4-7) has been revised to highly toxic hazardous substances with 
table. Only sources that meet the incorporate new language on req&ed low persistence. Furthermore, given the 
minimum size requirement (i.e.. that documentation on containment. The uncertainties about half-life estimates 
have e source hazardous waste quantity requirement for certification by an and their applicability in site-specific 
value of 0.5 or higher) are used ir engineer has been dropped. The new situations, EPA determined that a 0 
assigning containment values. This documentation requirements have been value should not be assigned to the 
requirement has been added to ensure added to make the rule consistent with persistence factor under any conditions. 
that very qmall, uneontained sources do RCRA requirements. The text has been modified to clarify 
not unduly influence the score. For Section 4.1.2.1.2.2.2 Flood frequency. selection of an appropriate default 
example, a site might have a large, but Values assigned to this factor by Table value: Table 4-11-Persistence Values- 
highly contained source and a very 4-9 (proposed rule Table 4-8) have been Lo8 & has been added. Descriptive 
small, uncontained source; without a revised to better reflect probabilities text has been rem~ved. 
minimum size requirement, the potential and to adjust for the higher maximum Section 4.1.2.2.1.3 Calculation of 
to release could be assigned the assigned to the factor category. toxicity/persistence factor value. Table 
maximum value based on the very small Descriptive text has been removed reference has been changed to reflect 
source, which could overestimate the Section 4.1.2.1.2.2.3 Calculation of the change in numbering. Table 4-12 
potential hazard posed by the site. If no the factor value forpotential to release (proposed rule Table 4-10) has been 
source meets the minimum size by flood. Has been revised to reflect a changed to reflect the multiplicative 
requirement, the source with the highest minimum size requirement for sources. relationship. 
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Section 4.1.2.2.2 Hazanlorrs waste Section 4.1.23.2.4 Potential contaminated sediment sources, and 
quantity. References 5 2.4.2. contamination. Equation used to sdds coastal tida! waters as a category 

Section 4.1.2.2.3 Calcula!ibn of calculate this factor has been revised as of surface water. Also changed so that 
drinking n7ater threat-waste discussed above. A new table, Table 4- evalsation of persistence is not limited 
characteristics factor category ralire. 14, Dilution-Weighted Popu!atioe Values to substances with the highest 
Text has been revised to indicate the for Potential Contamination Factor for bioaccun?l;lation potential. 
n?ultiplicztion of the factors, the new Surface Water Migration Pathway, has Sectiog 4.1.32.1.3 Bioaccumulation 
maximum value, and the table used to been added to assign values, which are potential. As described in section 111 M 
assign the factor category value. then added across different surface of this preamble. the method of 

Section 4.1.2.3 Drinking water water body W e s  and divided by 10 to accounting for bioaccumulation 
threat-to~gets. Descriptive text has derive the value for potentially potential in the selection of the 
been removed. Text was added to ccntaminated ~ o ~ u l a s o n .  The assigned silbstance potestially posing the greatest 
assign Level Il to actual contamhation values in Table 4-14 for each population hazard has been changed. In the final 
based on direct observation. range category were determined by mle, bioaccul.nulation potential is 

Section 4.1.2.3.1 N e m s f  intake. Title statistical simulation to ~ie!d the same considered together with toxicity and 
and the factor name have been changed. population value* on average* as the use persistence rs!her than as a primary 
AS discussed in Section Ill B of this of the formulas in the proposed rde. The cr;.terion. This change was 
preamble, this factor is now ass-&.ed use of values has been added as made because ali three factors ar now 
values based on health-based pa* of h e  simplification discussed in scored on ]bear 
benchmarks. Instructions fcr how to section 111 A. The roundiig rule has also where data exist, separate 
assign dilution weights to closed lzkes been changed scoring cap was bioconcentration factor values are 
and lakes with no snrface flow entering eliminated, and the multiplier (i.e.. assigned for salt water and fresh water; 
have been added. Table 4-13, Surface wei*t) is now the text now clsrifies that the higher of 
water ~ i l ~ t i ~ ~  weights (proposed rule Section 4.1.23.2.5 CaZcuZation of these values is zsed for fisheries in 
Table 4-11), has been revised to add p0puIation factor valrre. how brackish water and for sites with 
more types of s-dace water bodies and assigned to the three fisheries present in both saii water and 
to change the dilution weights. These population groups. The rounding rule fresh water. The adjustment for 
changes have been made to reflect more has been and the scoring biornagnification has bean dropped 
accurately the flow ranges of water cap was eliminated. because it tended to double count 
bodies and are based on analysis of Sectio-7 4.123.3 Resouas. As 

discussed in section El J of this 
bioaccumulation. Both Tsble 4-15 (Table 

data on flow rates and dilution. 4-14 in the proposed rule) and the text 
Section 4.1.2.3.2 Population. .As preamble, this factor has been added to have been to clarity the data 

expleised above, population is account for the potential of hierarchy far assigning bioaccumulation slrrface water contamination on evaluated based on two l e~e l s  of actual resource uses. potential factor values. Also, Table 4-15 
contamination. Targets  potential!^ Section 4.1.2.3.4 Calculation of now makes it clear that the assigned 
contaminated are dilution weighted and drinking water l,5rea11tQqets values for bioaccumulation po!ential are 
are assiped values based on raw-. category v&e. Has heen to or! a linear scale. 
Populations served by intakes which are reflect the changer in this factor Section 4.L32.1.4 Calculation of 
blended with water h m  other drinking categon,. y.e mle has also toxicity/persistence/bioaccumulation 
water sources are to be apportioned been changed, and the scoring cap was factor value. Explains how to calculate 
based on the intake's relative eiiminated. a toxicity/persis!ence/bioaccumulation 
contribution to the tctaI blended system. section 4.1.2.P &lculation of value. Table 4-16. Toxicity/Persistence/ 
The rule includes instructions on the drinking Water score for Bioaccumulation, has been added to 
type of data to use when ~ & & e d .  Text has been simplified. assign the factor value. 
relative contributions of intakes and me divisor has changed Section 4.1.3.2.2 Hazardous waste 
wells. This change is intended to reflect SSction 4.3.3 H~~~ foobhoin quantity. References 5 4.1.2.2.2. 
more accurately the exposure of threat. Descriptive text has been Section 4.1.3.2.3 Colculaticn of 
populations through blended systems. removed- human food chain threat-was:e 
The rule also includes instructions on Section 4.1.3.1 Human food chair, chamcteristics factor category value. 
how to apportion p0pdation for systems thmat-likefihoodof Section Text has been revised to indicate the 
with standby wells or standby swface references have been changed. muhiplication of the toxicity/persistence 
water intakes. Section 4.1.3.2 Human food chain and hzardous waste quantity factor 

Section 4.2.2.3.2.1 Level of threat-waste chcracteristics. Text has va!ues- subject to a maximux and the 
contamifiation. Explains how to been simplified. further multiplication of that product by 
evaluate population based on the level Section 4.1.3.2.1 Toxicity/ the bioaccumuiation potential factor 
of contamination to which they-are pemistence/bioaccumulahon. Text has value, subject to a maximum for this 
exposed. been simplified and modified because of second product, and to reference the 

Section 4.1.2.3.2.2 Level i the change in the use of table for assigning the factor category 
concentmtions. Descriptive text bas bioaccumulation potential in selecting va!ue. 
been removed. The scoring cap was the substance potentially posing the Section 4.1.3.3 Human food chain 
eliminated, and the multiplier (i.e., matest  hazard. threat-wets. Has been revised to 
weight) is now 10. Section 4.13.2.1.1 Toxicity. Has been reflect addition of the new food chain 

Section 4.1.2.3.2.3 Level I .  changed to refereme $ 2.4.1.1. Also individual and the de!etion of the fishery 
concentrations. Text has been simp!ified changed so that evaluation of toxicity is use factor. As discussed in section III M 
and revised to reflect the changes not limited to s~hstances with the of this preamble, criteria for establishing 
discussed above. The scoring cap was highest bioaccumulation potential. a fishery subject to actual 
eliminated, and the multiplier {i.e.. Section 4.1.3.2.1.2 Persistence. contamination have been revised. Text 
weight) is now 1. Clarifies how to evaluate persistence for was added to describe the additional 
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tissue samples that can be used to 
es!ab!ish Level I contamination. 

Section 4.1.3.3.1 Food chain 
individual. As discussed in section III M 
of this preamble, this factor is new. This 
section explains how to assign a value 
to the factor. 

Section 4.1.3.3.2 Population. Has 
been changed as discussed in section III 
M of this preamble. 

Section 4.1.3.3.2.1 Level1 
concentrations. The approach to 
calculating this factor value has been 
revised as discussed in section III M of 
this preamble. The rounding rule has 
been changed, the scoring cap was 
eliminated, and the multiplier (i.e., 
weight) is now 10. 

section 4.1.3.3.2.2 Level II 
concentrations. Explains how to assign 
values as discussed in section Itl M of 
this preamble. The rounding rule has 
been changed, the scoring cap was 
eliminated, and the multiplier (i.e.. 
weight) is now 1. 

Section 4.1.3.3.2.3 Potentid human 
food chain contamination. The approach 
to calculating this factor value has been 
revised as discussed in section 111 M of 
this preamble. The rounding rule has 
been changed, the scoring cap was 
eliminated, and the multiplier (i.e., 
weight) is now 0.1. 

Section 4.1.3.3.2.4 Calculation of the 
population factor value. Text has been 
revised to omit the maximum. The 
rounding rule has been changed, and the 
scoring cap was eliminated. 

Section 4.1.3.3.3 Calculation of 
human food chain threat-targets factor 
category value. Explains how to 
calculate the targets value. The rounding 
rule has been changed, and the scoring 
cap was eliminated. 

Section 4.1.3.4 Culculation of human 
food chain threat score for a watershed. 
Text has been simplified. The divisor 
has changed. 

Section 4.1.4 ~n&onmental threat. 
Descriptive text has been removed. 

Section 4.1.4.1 Environmental 
threat-likelihood of release. Section 
references have been changed. 

Section 4.1.4.2 Environmental 
threat-waste characteris& 4 
Descriptive text has been removed. 

Section 4.1.4.2.1 Ecosystem toxicity/ 
persistence/bioaccumulation. Text has 
been revised to include the addition of 
ecosystem bioaccumulation potential as 
a multiplicative factor. 

Section 4.1.4.2.1.1 Ecosystem 
toxicity. The approach for evaluating 
ecosystem toxicity has been revised. 
Additions have been made to the data 
hierarchy (see section III J of this 
preamble), and a default value of 100 
was added to cover the situation where 
appropriate aquatic toxicity data were 

unavailable for all of the substances 
being evaluated. Table 4-19 (proposed 
rule Table 4-23) has been revised to 
make the factor linear and to eliminate 
the rating category of 0 (except when 
data are unavailable for a given 
substance); these changes make the 
ecosystem toxicity factor more 
consistent with the toxicity factor in the 
other pathways and threats. Text was 
added to clarify the evaluation of 
ecosystem toxicity for brackish water. 

section 4.1.4.2.1.2 Persistence. 
Section references have been changed. 
Clarifies how to evaluate persistence for 
contaminated sediment sources, and 
adds coastal tidal waters as a category 
of surface water. 

Section 4.1.4.2.1.3 Ecosystem 
bioaccumulation potential. As explained 
in section 111 J of this preamble, this 
factor is new for this threat and is 
evaluated similarly to (but with several 
key differences from) the 
bioaccumulation potential factor in the 
human food chain threat. 

section 4.1.4.2.1.4 Calculation of 
ecosystem toxicity/persistence/ 
bioaccumulation factor value. Section 
references have been changed. Table 4- 
20 (proposed rule Table 4-24] has been 
changed to reflect the changes in the 
values for the factors. Table 4-21, 
Ecosystem Toxicity/Persistence/ - 

Bioaccumulation Values, is new and 
assigns values for the combined 
toxicity/persistence/bioaccumulation 
factor. 

Section 4.1.4.2.2 Hazardous waste 
quantity. Section references have been 
changed. 

Section 4.1.4.2.3 calcdation of 
environmental threat-waste 
characteristics factor category value. 
Text has been revised to indicate the 
multiplication of the ecosystem toxicity/ 
persistence and hazardous waste 
quantity factor values, subject to a 
maximum. and the further multi~lication 
of that prdduct by the ecosystem 
bioaccumulation ~otential factor value. 
subject to a maxibum for this second . 
product and to reference the table for 
assigning the factor category value. 

Section 4.1.4.3 Environmental 
threat-targets. Descriptive text has 
been removed. 

section 4.1.4.3.1 Sensitive 
environments. Explains how to evaluate 
sensitive environments. Table 4-22 
Ecological-Based Benchmarks for 
Hazardous Substances in Surface 
Water, has been revised as described in 
section IlI H of this preamble. The 
rounding rule has also been changed. 

section 4.1.4.3.1.1 Level Z 
concentrations. Explains the new 
method of evaluating wetlands based on 
wetland frontage, or, in some-situations, 

wetland perimeter. Table 4-23, Sensitive 
Environments Rating Values, has been 
revised as discussed in section III J of 
this preamble. Table 4-24, Wetlands 
Rating Values for Surface Water 
Migration Pathway, has been added to 
assign values to wetlands based on the 
total length of wetlands. The scoring cap 
was eliminated, and the multiplier (i.e., 
weight] is now 10. 

Section 4.1.4.3.1.2 Level 11 
concentrations. Has been revised to 
reflect the method of evaluating \ 

wetlands. The scoring cap was 
eliminated, and the muitiplier (i.e., 
weight) is now 1. 

section 4.1.4.3.1.3 Potential 
contamination. Has been revised to 
reflect the method of evaluating 
wetlands The rounding rule has also 
been changed, the scoring cap was 
eliminated, and the multiplier (i.e.. 
weight) is now 0.1. 

Section 4.1.4.3.1.4 Calculation of 
environmental threat-targets factor 
category value. Has been revised to 
remove the maximum from the targets 
factor category. The rounding rule has 
also been changed. 

Section 4.1.4.4 Calculation of 
environmental threat score for a 
watershed. Divisor for the threat has 
changed. A cap of 60 was explicitly 
placed on the environmental threat 
score, which results in the same 
maximum possible threat score as in the 
proposed rule. (In the proposed rule, 
environmental threat targets were 
capped at 120, which resulted in an 
environmental threat score maximum of 
60.) However, in the final rule the targets 
category is uncapped and can score 
higher than 120 to compensate for low 
scores in other factor categories. 

Section 4.1.5 Calculation of overland 
fIow/fIood migmtion component score 
for a watershed. Explains how to 
calculate the score for the watershed. 

Section 4.1.6 Calculation of overland 
fIow/flood migmtion component score. 
Explains how to calculate the score for 
the component based on the highest 
watershed score (in the proposed rule 
watershed scores were summed). 

Section 4.2 Ground water to surface 
water migmtion component. As 
discussed in section III M of this 
preamble, this component has been 
added to the rule to account for 
contamination of surface water bodies 
through ground water migration of 
hazardous substances. Thus. all sections 
referring to this component are new. 

Section 421 General 
considemtions. 

Section 4.2.1.1 Eligible surfoce 
waters. Explains the conditions that 
must apply before this component is 
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scored. In gened, tbis cornkent  is Section 4.2221 ToxiaC1ty/mobiIi:y/ Section 4.2.23.4 Calculation of the 
scored d y  when there is a surface persistence. Explains the approach for dr.;nling woter fimt-tamts factor 
water within one mite of a source. the evaluating these factors. category value. Explains how to 
top of the uppermost aquifer is at ar Section 42Z21.1 Toxicity. Explains calculate the factor category vhl~e. 
above the bottom of the surface water, that toxicity velues are assigned to all Section 4.22.4 Calculation of 
and no aquifer ctiscontinnity is hazardous substances available to drinking water threat scorn for a 
established between the source and bbe migrate to g m d  water. watershed. Explains how to ca!culate 
portion of d a c e  water within m e  mile Section 4.2.2.2.1.2 Mobility. Explains the score for a wa?ershed. 
of the source. Exceptions are aiso that the mobility d u e  is assigned b all Section 4.23 Human food chain 
explained. hazardous substances availabb to threat. Lists the factors evaluated 

Section 42.12 &finition ofthe migrate to ground water. Section 4.2.3.1 Human food chain 
hazambus substance migmtion path for Section 42221.3 Persistem threat-likelihood of =lease. Explains 
gmund wafer to surface water migmtion E x p h  that this factor value is how to assign the factor category value. 
component Exphins that the migration assigned as m the dnnldng water threat W o n  4 . m  w n  foodchain 
path is defined as shortest straight-line for the O V & ~  f l ~ ~ / f l o ~ d  migration threat-wade cbqchist ics.  Lists the 
distance. within the aquifer boundary, c-t for all hazardous snbabnces factors evaluated. 
from a source to d a c e  water. available to migrate to ground water. Section 42.3.2.1 ~oxicit~v~/mobiIity/- 

Section 4.2.1.3 Observed ~ 1 e a 5 e  of a ~~ 42221.4 ~ ~ ~ 1 ~ ~ 0 ~  of pe,i,tence/bioocc~iation w a i n s  
specific hazadous substance to surface t o x i c i t Y / ~ b f i V / p e r ~ i s ~ ~  factor how to calculate these factor values 
water in-water segment. Explains that value. w a i n s  thatthe factor value is using Tabie 4-28, which is new. 
before an observed miease of an the highest value assigned to any Section 423.2.1.1 ' Toxicity. Explains 
individual hazardous substance can be hazardous substance evaluated using how to calculate fador vaine. 
established to the surface water in- Table 4-26, which is new. Section 4.23.2.12 MobiIity. Exphins 
Water Segment. the substance must meet w o n  ~~~2 H m d o u s  waste how to calculate this factor vsIue. 
the criteria for a s  observed release both quantity. *lab that hazardous waste section 42321.3 persistence. 
to gronnd w a t e  and to surface water quantity is cabdated for ~ ~ o u s  ~ ~ l ~ i ~  how to calculate this factor 
(this requirement does not aAect the substances available to migrate to value. 
actual scoring ofobserued release). Mso ground water. 
clarifies the use of samples from the Section 4.2223 Calnrlatiion of MOR 42.3.2.2.4 Biuaccumulction 

surface water in-water segment. ahhhhg wotet thmt-waste potential. Explains how to calculate this 
factor value. 

section 4.2.1.4 Target distance limit. ch~mc&rktics f d o r  cat ego^ d u e -  Section 42.3.2.1.5 calculation of 
Explains the criteria for determining the miah how 0 calculate the f k tm  t o x ~ c ~ t y ~ m o ~ ~ ~ ~ t y ~ P e I S i s t e R c e ~  
target distance limit and for establishing CategOW value 
whether targets are subject to actual or ~~n 4.223 Drinking water bioaccumulatian factor vaIce. Explains 

threot-tn,t, the general how to caIcnla?e this value using Tab!es 
pote~tial contamination. 

approach for e v a b i b g  this factor 3-9.4-26, and 4-28 
Section 42.1.5 Evaluation qf the Section 4.2.3.22 Hazardous waste 

ground water to surface water migration 
Section 4.2.23.1 N e m t  intake. quantity. Explains how to assign the 

component. Explains the general 
sppmac~ for ava\uat(ng this component Explains how to determine the dilution 
Figure 4-2 Overview of Gmnnd wrater weight adinstment using Table 4-27. Section 42.32.3 Calculatio~: of 

to Surface Water Migration Component, which was added and how hil.~cn food chain threat-waste 
factor ,,dues. C3 was to chamcteristics factor categoq value. 

is new. Table 4-25, which is new, 
illmtrafe of the ground Explains how to calculate this factor provides the scoring sheets for this 
water to surface water angle. (See category valse. component. 

Section 4.2.2 Drinking water threat. section Ifi O of this for a Section 4.23.3 Humac food chain 
discussion of this adjustment.) threat-ta~ets. Explains the factors to 

Explains the genera1 approach for 
evaluating this threat Saction 42.23.2 Population. This be eval~ated. 

Section 4.221 Drinking water section parallels other population factor SectGn 42.3-21 Food chain 
sections individual. Explains how to assign the 

threat-likelihood of m'ease. Explains Section A22R21 Level fsctor v~lue .  
genera' Ior evaluati* c o n ~ n & t i m  Parallels the population Section 423.32 Pop~lati~n. Explains 

factor category. factor sections in the overland flow/ how to calculate this factor value. 
Section 4.2.21.1 Observed relecse. flood miptian coEponent. Section 423.32.1 Level l 

Explains tbat scoring an observed Section 4223.22 Level fl concentmtiozts. Parallels the population 
is based On re'eases to pound concentmtions. Parallels the population factor in the human food chain threat for 

water. factor sections in the overland flow/ the overland flow/flood migratim 
Section 4 2 2 2 2  Poteiitial to release. flood migration component. ~ ~ m p ~ n e n t .  

Explains that scoring is based on the Section 4.2.2.3.2.3 Potential Section 4.2.3.3.2.2 Level if 
scoring of Potential release to contamination Parallels the population concentmtions. Parallels the population 
aquifer. factor sections in !hi overland flow/ factor in the human food chain threat for 

Section 422.1 3 Calculation of flood migration component, except far t!e overland flow/flood migratmn 
drinking water threat-likelihood of addition of the dilution wei&t component. ' 
release factor category value. Explains a d j u s m t .  Section 4.2.3.3.2.3 Potential hvman 
how to assign the factor category valne. section 1.23.2.4 ~alalution of food c h i n  conicmination. Parallels the 

Section 42.22 Drinking water population factor value. Parallels other population factor in the human food 
threat-waste cham&ristics. Explains population factor sections. chain threat for the overland flow/fIood 
the general approad for evaluating this Section 4.22.3.3 Resoums. Parallels component, except for addition of the 
factor category. other resou..ces factor sections. dilution weight adjustment. 
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Section 4.2.3.3.2.4 Calculation of the 
population factor value. Explains how to 
calculate this factor value. 

Section 4.2.3.3.3 Calculation of v 
human food chain threat-targets factor 
category value. Explains how to 
calculate this factor category value. . 

Section 4.2.3.4 Calculation of human 
food chain threat score for a watershed. 
Explains how to calculate the score for a 
watershed. 

Section 4.2.4 Environmental threat. 
Lists the factors evaluated. 

Section 4.2.4.1 Environmental 
threat-likelihood of release. Explains 
how to calculate this factor category 
value. 

Section 4.242 Environmental 
threat-waste chamcteristics. Explains 

- how to calculate this factor category 
value. 

Section 4.2.4.2.1 Ecosystem toxicity/ 
mobility/persistence/bioaccumulation. 
Explains how to calculate these factor 
values. 

Section 4.2.4.2.1.1 Ecosystem 
toxicity. Explains how to calculate this 
factor value. 

Section 4.2.4.2.1.2 Mobility. Explains 
how to calculate this factor value. 

Section 4.2.4.2.1.3 Persistence. 
Explains how to calculate this factor 
value. 

Section 4.2.4.2.1.4 Ecosystem 
bioaccumulation potential. Parallels the 
ecosystem bioaccumulation evaluation 
in the overland flowlflood component, 
except expands the species considered 
as discussed in section IU J. 

section 4.2.4.2.1.5 calculation of 
ecosystem toxicity/mobility/ 
persistence/bioaccumulation factor 
value. Explains how to calculate this 
factor value using Tables $9,429, and 
4-30, which were added. 

Section 4.2.4.2.2 Hazardous waste 
quantity. Explains how to calculate this 
factor value. 

Section 4.2.4.2.3 Calculation of 
environmental threat-waste 
chamcteristics factor category value. 
Explains how to calculate this factor 
category value. 

Section 4.2.4.3 Environmental 
threat-targets. Explzil~s how to 
calculate this factor category value. 

Section 4.2.4.3.1 Sensitive 
environments. Explains how to calculate 
this factor value. 

Section 4.2.4.3.1.1 Level Z 
concentmtions. Parallels factor sections 
in the overland flow/flood migration 
component. 

Section 4.2.4.3.1.2 Level ZZ 
concentmtions. Parallels factor sections 
in the overland flow/flood migration 
component. 

Section 4.2.4.3.1.3 Potential 
contominotion. Parallels factor sections 

in the overland flowlflood migration 
component, except for addition of the 
dilution weight adjustment. 

section 4.2.4.3.1.4 calculation of 
environmental threat-targets factor 
category value. Explains how to 
calculate the value for the factor 
category. 

Section 4.2.4.4 calculation of 
environmental threat score for a 
watershed. Explains how to calculate 
this threat score for a watershed. 

Section 4.2.5 Calculation of ground 
water to surface water migmtion 
component score for a watershed 
Explains how to calculate a watershed 
score for this component. 

Section 4.2.6 Calculation of ground 
water to surface water migmtion 
component score. Explains how to 
calculate this score based on the scores 
for watersheds evaluated for this 
component. 

Section 4.3 Calculation of surface 
water migration pathway score. ' 
Explains how to assign the pathway 
score. 
hi addition to the above noted 

changes, the recreational use threat has 
been eliminated. The drinking water use 
and other use factors have also been 
eliminated as have the tables (4-12 and 
4-13 in the proposed rule) that related to 
scoring these factors. Figures 4-1.4-2. 
and 43 as well as Tables 4-15, and 4-17 
through 4-22 from the proposed rule 
have been eliminated. 

Section 5 Soil Exposure Path way 
The soil exposure pathway evaluates 

threats resultinn from contamination of 
surface materia?. The major changes 
specific to this pathway include revision 
of the name of the pathway; elimination 
of children under seven as a population 
that must be counted and evaluated 
separately; addition of hazardous waste 
quantity to the waste characteristics 
fHctor category; inclusion of workers in 
the evaluation of resident popul&on 
targets; weighting of residdnipopulation 
based on benchmarks; inclusion of the 
nearest individual factor in both the 
resident and nearby targets factor 
category: inclusion of a resources factor 
in the resident population evaluation: 
and revisions to the sensitive 
environments factor. 

Section 5.0 Soil Exposure Pathway. 
The liame of the pathway has been 
changed from onsite exposure to soil - 
exposure. Descriptive text has been 
removed. Figure 5-1 has been revised to 
reflect revisions to the factors 
evaluated. Table 5-1 hasbeen revised to 
reflect the new factor category values 
throughout, which were made more 
consistent with the other pathways. 

Section 5.0.1 General 
considemtions. Has been revised to 
reflect the redefinition of source. 
discussed in section 111 N of this 
preamble. The methods for establishing 
areas of observed contamination and for 
determining the hazardous substances 
associated with an area of observed 
contamination have been clarified. The 
instructions have been revised to make 
clear that any part of a site that is 
covered by a permanent or otherwise 
maintained impermeable material such 
as asphalt is not considered in 
evaluating the pathway. 

Section 5.1 Resident population 
threat. Has been revised to specify 
when the resident population threat 
should be evaluated. The requirements 
state that this threat is scored when 
there is an area of observed 
contamination within the property 
boundary and within 200 feet of a 
residence, school, day care center, or 
workplace, or within the boundaries of 
terrestrial sensitive environments and 
specified resources. 

Section 5.1.1 Likelihood of exposure. 
Text has been simplified. 

Section 5.1.2 Waste characteristics. 
Evaluation of waste characteristics has 
been changed to include hazardous 
waste quantity as well as toxicity. 
Hazardous waste quantity was added to 
the factor category in response to 
comments that the pathway did not 
consider the dose relationship; the 
combination of hazardous waste 
quantity and toxicity is a surrogate for 
that relationship and makes the 
pathway more consistent with the rest 
of the rule. The text has been revised to 
reflect the change. 

Section 5.1.21 Toxicity. References 
the section explaining how to assign 
toxicity factor values. 

Section 5.1.2.2 Hazardous waste 
quantity. This section is new and 
explains how to assign a value to this 
factor. Table 5-2. Hazardous Waste 
Quantity   valuation Equations for Soil 
Ex~osure Pathwav, is a revision of 
 able 2-14 from &e proposed rule. This 
table differs from Table 2-5 of the final 
rule because generally only the top two 
feet of an area of observed 
contamination are considered in 
evaluating the pathway. Landfills, 
contaminated soils, waste piles, land 
treatment areas, dry surface 
impoundments, and buriedlbackfilled 
surface impoundments, which can be 
evaluated based on their volume in 
Table 2-5, are evaluated for this 
pathway using the area measure 
because the area measure now has a 
two-foot depth built into the equation. 
Surface impoundments containing 
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hazardous substances present as liquids, 
tanks, and containers may be evaluated 
based on volume because it is possible 
that a person could wade, swim, reach, 
or fall to a depth greater than two feet. 

Section 5.1.2.3 Calculation of waste 
characteristics factor category value. 
Explains how to combine the toxicity 
and hazardous waste quantity factor 
values, subject to the new maximum. 

Section 51.3 Targets. This factor 
category has been revised substantially. 
As discussed in section IU N above, the 
high-risk target population has been 
eliminated, and workers have been 
added as targets. Table 5-3, Health- 
Based Benchmarks for Hazardous 
Substances in Soils, has been added to 
list benchmarks appropriate for this 
pathway. 

Section 5.1.3.1 Resident individual. 
The resident individual factor has been 
added for consistency with other 
pathways. 

Section 5.1.32 Resident population. 
Ex~lains how to evaluate the resident 
population using health-based 
benchmarks, described in section IU H 
above, and how to estimate this 
population. 

section 5.1.3.2.1 Level I 
concentmtions. Explains how to assign 
a value for this new factor. 

Section 5.1.3.2.2 Level I1 
concentmtions. Explains how to assign 
a value for this new factor. 

Section 5.1.3.2.3 Calculation of 
resident population factor value. 
Explains how to calculate this factor 
value. 

Section 5.1.3.3 Workers. Explains 
how to evaluate workers. 

Section 5.1.3.4 Resources. Explains 
how to assign values if the area of 
observed contamination includes land 
used for commercial agriculture, 
comme~ial silviculture, or commercial 
livestock grazing or production. 

Section 5.1.3.5 Terrestrial sensitive 
environments. The value assigned for 
this factor has been revised so that the 
value is based on the sum of the values 
assigned to terrestrial-sensitive 
environments in areas of observed 
contamination, rather than on the 
highest scoring terrestrial sensitive 
environment The maximum value that 
can be assigned to this factor is limited, 
but is higher than under the proposed 
rule. The limit is determined by scoring 
the pathway with only sensitive 
environments in the targets factor 
category: the pathway score under thesg 
conditions may not exceed 60 points. 
The sensitive environments listed in 
Table 5-5 have been modified. The text 
has been simplified and references 
changed to correspond to changes in the 
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rule. The rounding rule has been Section 5.2.3.1 Nearby individual. 
changed. This section is new and explains how tc 

Section 5.1.3.6 Calculation of assign a value to the nearby individual 
resident population targets factor [i.e., resident or student with shortest 
category value. Explains how to travel distance) if there is no resident 
calculate the factor category value from hdividual. The factor has been added to 
the revised factors. The rounding rule make the nearby threat consistent with 
has been changed. other pathways. Table 5-9, Nearby 

Section 5.1.4 Calculation of resident Individual Factor Values, is new. 
~ o ~ u l a ~ ~ o n  threat score. Has only Section 5.2.3.2 Population within one 
editorial changes. 

Section 5.2 Nearby population mile. This section is new and includes 

threat. Introductory text has been the test that previously appeared under 

clarified. the Targets section. The section explains 
how to assign a value using Table 5-10. Section 5.2.1 Likelihood of exposum. The text has been revised for clarity, Lists the factors evaluated. 

Section 5.2.1.1 Attmctiveness/ Table 5-10, Distance-Weighted 
accessibility. As explained in section IU: for Nearby. 
N of this preamble, the name of this Population Threat, is new. The table 
factor has as have the criteria assigns distance-weighted values for 
used to assign values. This factor now pO?ulatiOn in each distance 
emphasizes the use of the area by the CafegoFy. T'e values in the table were 
general public. ~ ~ ~ ~ r i ~ t i ~ ~  text has been determined by statistical simulation to 
removed. Table 5-6 (proposed rule 'yield the same population, on average. 
Table H) has been changed by as the use of the formulas in the 
redefining the criteria and the assigned proposed rule. The distance weights 
values, and by adding a value of 0 for have been ~~odi f ied  as follows: for 
sites that are physically inaccessible to travel distance of >O to %I mile, the 
the public. assigned distance weight is 0.025; for 

Section 5.2.1.2 Area of > ?4 to % mile, 0.0125, and for > 4/2 to 1 
contamination. The title of this section mile, 0.00625. The use of population 
has been changed. This factor is now ranges has been adopted as part of the 
based solely on area of contamination, sinplification discussed in section III A. 
which relates to the likelihood of Section 5.2.3.3 Calculation of nearby 
exposure, unlike hazardous waste population targets factor category value. 
quantity, which serves as part of the Text has been revised to reflect the 
surrogate for dose. Values are assigned changes in the targets factor category 
using Table 5-7. which is new. and in the rounding rule. 

Section 5.2.1.3 Likelihood of Section 5.2.4 Calgulation of nearby 
exposure factor category value- Text population threat score. Minor editorial 
has been revised to reflect the new changes only. 
names of the factors. Table 5-8 
(proposed rule Table 5-5) has been Section 5.3 Calculation of the soil 

exposure pathway score. Has been revised in response to the changes noted changed to reflect the change in the above for the attractiveness/ 
accessibility and area of contamination value used as a divisor. 

factors. In addition to the above noted 
Section 5.2,2 Waste characteristics. changes* Figures 5-2 and 5-3 and Tables 

Text has been revised to reflect changes 54 a"d 5-6 from the proposed rule have 
in the factor category. been removed. 

Section 5.2.2.1 - Toxicity. &plains 
how to evaluate the toxicity factor for 
the nearby population threat. 

Section 5.22.2 Hazardous waste 
quantity. This section is new, as is . 
consideration of this factor in this 
threat. As discussed above, this factor 
has been added in response to 
comments and to make the pathway 
more consistent with the other 
pathways. The section explains how to 
assign the factor value. 

Section 5.2.2.3 Calculation of waste 
characteristics factor category value. 
Explains how to combine the toxicity 
and hazardous waste quantity factor 
values, subject to the new maximum. 

Section 5.2.3 Targets. Descriptive 
text has been removed. 

Section 6 Air Migration Path way 

The air migration pathway evaiuates 
the relative threat resulting from 
releases or potential releases of 
hazardous substances, either as gases or 
particulates, to the air. The major 
changes specific to this pathway include 
separate evaluation of gas and 
particulates the likelihood to release 
factor category: inclusion of benchmarks 
to evaluate population and the nearest 
individual; weighting of sensitive 
environments based on actual or 
potential contamination; revision of the 
distance weights; deletion of the land 
use factor and inclusion of a resources 
factor in the evaluation of population: 
and revisions to the mobility factor. 
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Section BO Air Mgmtion Path way. 
Descriptive text has been removed. 
Figure 6 1  has been revised to reflect 
revisi~ns to the factors evaluated, and 
Table 6-1 Eis been revised to reflect the 
new factor category values throughout.' 

Section 6.1 Likelihood of release. 
Has been revised to e l i n a t e  
explanatory text and to add instructions 
about which factors to evaluate for this 
factor category. 

Section 6.1.1 Observed release. As 
discussed in section Ill G of this 
preamble, the specific criteria have been 
revised. 

Section 6.1.2 Potential to rdease. As 
explained in section lII 0 of this 
preamble, the method for evaluating this 
factor has been revised Gas potential to 
release and particulate potential to 
release are evaluated separately. The 
explanatory text has been removed. 

Section B12.1 Gas potential to 
release. Explains how this factor is 
evaluated. Table 6 2  @posed rule 
I zble 2-3) has been revised to apply 
cLdy to the gas potential to release 
-I xctors. 

Section d l 2 l . l  Gas containment. 
Descriptive text has been removed. 
Table &3 (proposed rule Table 25) has 
been simplified. The depth requirements 
and other containment requirements 
have been revised based on public 
comment, the field test, and a review of 
recent information on covering systems. 
Consideration of biogas releases has 
been added. Assigned values have been 
revised and also reflect the revised 
maximum value for the factor. 

Section 6.1.2.12 Gas s o m e  type. 
New source types have been added to 
Table 6.4 (proposed rule Table 2-6). and 
the assigned values have been revised. 
As explained in section ID 0 of this 
preamble, new source types arid 
subgroups for specific types have been 
added, in response to comments and the 
field test to make this facbr easier to 
evaluate. Treatment of sources when no 
source meets the m i n i  size has been 
clarified. 

Section 6.1.21.3 Gas migmtion 
potential. As explained in section IU 0 
of this preamble, this section has been 
renamed and the approach for assigning 
values changed slightly. This section - 
explains how to assign values to each 
substance and subsequently to the 
source using Tables 6-5. 6-6, and 6-7. 
Dry soil relative volatility has been 
removed as a measare of gas migration 
potential. The footnotes have been 
removed from Table 6-5 (proposed rule 
Table 2-7) and the name has been 
changed to "Values for Vapor Pressure 
and Henry's Constant." The titles of 
Tables 6-6 and 6-7 have &n changed. 
The values assigned have also been 
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changed to refled the revised maximum factor category. The text has been 
va!ue for the factor category. Descriptive simplified. 
text has been removed. Section 63-13 Calculation of 

Section dlP1.4 Calculation of gas toxicity/.nobility factor value. Table 6- 
potential to release value. Explains how 13, pmposed rule Table 2-12 the matrix 
to calculate this value. for assigning toxicity/mobility factor 

Sxtion 61.22 Particulate potential values has been revised to reflect the 
to rdease. Explains how this factor is changes in values assigned to both 
evaluald. Table 8-8 (proposed rule factors. 
Table 2-3) has been revised to apply Section 62.2 Hazardous waste 
only to the particulate potential to quantity. Descriptive text has been 
release factors. removed and 5 2.4.2 is referenced. 

Section dl.2.2,l PwticuIate Section 62.3 Calculation of waste 
containment. References Table 6-9 chamcteristics factor cs:egory value. 
Fable from the pwsed The The text has been revised to indicate the 
criteria and values assigned using this mdtiplication of the component factors, 
table have been c h w d ,  as  discussed the new mum value, and the table 
in section Dl 0 of this preamble. used to assign the factor category value. 
Considerations of depth have been 
added for particulates. Section 6.3 Targets. The target 

distance limit has been modified to Sedon d122.2 Particulate soum include targets four miles when 
type. h Inresponse to comments, new an observed release extends beyond kinds of ms and subgroups of tha! distance. Text has been added to 
source have been added lnake explain how to evaluate populations and this factor easier to score. The values sensitive e,viroments exposed to assigned have been revised to reflect the actlial contamination. Text was added chaqed factor category maximum. to clarify that actual contamination Treatment of sources when no source based on an observed release meets the minimum size has been 
clarified. established by direct observation should 

Section 612.23 Particulate be considered Level li. Table G14, 
Health-Based Benchmarks for migrotion potential. Has been renamed. Hazardous Substances in Air, has been Descriptive text has been removed. 

Proposed rule Figure 2-3 has been added to list the benchmarks used for 
si.phfied expanded, and renumbered this pathway. Table 6-15, Air Migration 
as &, hposed rule Table 2-9 Pathway Distance Weights (proposed 

rule Table 2-16), has been revised to 
has Section renumbered 6.1224 Calculation as 

&lo. of reflect changes in the distance weights 
particulate potential to release value. in O this 
Describes how to calculate this value. preamble. 

Section 6.1.23 Calculation of Section 6.3.1 fiearest individual. The 
potential to mlwse factor value for the has been changed from 
site. Text has been simplified and exposed individual. As discussed above, 
modified to account for gas and this factor is now evaluated based on 
particulate potential to release. actual contamination and potential 

SecObn 6.1.3 Calculation of contamination. The name of Table 616 
likelihood of release factor category (proposed rule Table 2-15! has been 
value. Describes calculation procedure. changed and the v h e s  have been 
&darn W a t e  &-&ktim. revised based on changes to the 

Descriptive text has been removed. distance weights. Descriptive text has 
Section 6.21 Toxicity/moMity. Text been removed. 

has been simplified. Section 6.32 Population. Evaluation 
Section 6.2.1.1 Toxicity. Descriptive of population based on health-based 

text has been removed and 8 24.1.1 is benchmarks has been added as 
referenced. discussed in section III H of this 

Section a 2 1 2  Mobility. As preamble. 
explained in section 111 F of this Section 6.321 Level of 
preamble, the scoring of this factor has contamination. Explains how to 
changed Gas mobility is now based evaluate population based on 
only on vapor pressure. The maximum concentrations of hazardous substances 
value assigned for particulate mobility is in samples. 
no longer the same as the maximum Section 63.22 Level 1 
assigned for gas mobility. The coacentmtions. Explains how to 
particulate mobility values are assigned evaluate populations exposed to Level I 
based on 63 or the equation in concentrations. The scoring cap was 
the text along with Table 612. The eliminated, and the multiplier (ie, 
values assigned have been put on h e a r  weight) is now 10. 
scales to be consistent with the new Section 6.323 Level ZZ 
structure of the waste characteristics concentmtions. Explains how to 



Federal Register I Vol. 55, No. 241, / Friday. December 14, 1990 / Rules and Regulations 51583 

evaluate populations exposed to Level 11 
concentrations. 

Section 6.3.2.4 Potential 
contamination. Explains how to assign 
values to populations potentially 
exposed to contamination from the site. 
The formula for calculating population 
values has been revised. Table 617, 
which assigns distance-weighted values 
for populations in each distance 
category. has been added. The values in 
the table were determined by statistical 
simulation to yield the same population, 
on average, as the use of the formulas in 
the proposed rule. The use of population 
ranges has been adopted as part of the 
simplification discussed in section III A. 
The rounding rule has been changed, the 
scoring cap was eliminated, and the 
multiplier (i.e., weight) is now 0.1. 

Section 6.3.2.5 Calculation of the 
population factor value. Explains how to 
calculate the factor value. The scoring 
cap was eliminated. 

Section 6.3.3 Resources. Explains 
how to assign points to resources, which 
in this pathway is based on the presence 
of commercial agriculture, commercial 
silviculture, and major or designated 
recreation areas. 

section 6.3.4 sensitive 
environments. Explains how sensitive 
environments are evaluated based on 
actual and potential contaminatioh The 
maximum value that can be assigned to 
this facto'r is limited, but is greater than 
in the proposed rule. The limit is . 
determined by scoring the pathway with 
only sensitive environments in the 
targets factor category; the pathway 
score under these conditions may not 
exceed 60 points. 

Section 6.3.4.1 Actual 
contamination. Explains how to assign 
factor values for sensitive environments 
subject to actual contamination and how 
to assign values to wetlands based on 
total acreage. A new Table 6-18. 
Wetlands Rating Values for the Air 
Migration Pathway, has been added to 
assign values to wetlands based on 
acreage. 

section 6.3.4.2 Potential 
contamination. Explains how to 
calculate the factor value for potentially 
contaminated sensitive environments 
and how to assign values to wetlands 
based on total acreage within each 
distance category. The rounding rule has 
been changed. 

Section 6.3.4.3 Ca~culation of 
sensitive environments factor value. 
Explains how to calculate the factor 
value. The rounding rule has been 
changed. 

Section 6.3.5 Calculation of targets 
factor category value. Text has been 
revised to reflect the new names for 
factors. 

Section 6.4 Calcukation of air 
migmtion pathway score. Text has been 
revised to reflect the new divisor. . 

In addition to the above noted 
changes. the land use factor. Figure 2-2. 
and Tables 2-2, i3.2-13,2-17, -and 2-19 
in the proposed rule have been removed. 

Section 7 Sites Containing Radioactive 
Substances 

This entire part of the rule is new. As 
discussed in section 111 E of the 
preamble, this section has been added 
to provide direction on eval~ating sites 
containing radioactive substances. 
Table 7-1 lists factors evqluated 
differently for such sites. 

Section 7.1 Likelihood oTrelease/ 
likelihood of exposure. Explains the 
approach to evaluating the factor 
category. 

Section 7.1.1 Observed release/ 
observed contamination. Explains how 
to evaluate observed release (observed 
contamination) for radionuclides. The 
evaluation differs for radionuclides that 
occur liaturally or are ubiquitous in the 
environment, for man-made 
radionuclides without ubiquitous 
background concentrations in the 
environment, and for gamma-emitting 
radionuclides in the soil exposure . 
pathway. This section also explainsthe 
appropriate procedures for sites with 
mixed radioactive and other hazardous 
substances. 

Section 7.1.2 Potential to release. 
Explains that potential to release factors 
are evaluated on the physical and 
chemical properties of radionuclides, not 
their radioactivity. 

Section 7.2 Waste characteristics. 
Lists the factors evaluated. 

Section 7.2.1 Human toxicity. 
Explains how to assign toxicity values 
to radioactive substances and describes 
appropriate procedures for sites - 

containing mixed radionuclides and 
other hazardous substances. 

Section 7.2.2 Ecosvstem toxicitv. 
Explains that ecosystem toxicity f i r  
radionuclides is assimed a value in the 
same way as is human toxicity except 
that the default value is 100 rather than 
1,000. 

Section 7.2.3 Persistence. Explains 
that radioactive substances are assigned 
persistence values based solely on half- 
life-radioactive half-life and 
volatilization half-life. Explains how to 
evaluate persistence for mixed 
radioactive and other hazardous 
substances. 

Section 7.2.4 Selection of the 
substance potentially posing greatest 
hazard. The section explains how to 
select the substance potentially posing 
the greatest hazard. 

Section 7.2.5 Hazardous waste 
quantity. Explains how to evaluate the 
hazardous waste quantity factor for 
sites containing radioactive substances. 

Section 7.2.5.1 Source hazardous 
waste quantity for radionuclides. 
Describes differences between the 
migration pathways and the soil 
exposure pathway. 

Section 7.2.5.1.1 Radionuclide 
constituent quantity (Tier A). Explains 
how to evaluate radionuclide 
constituent quantity for radionuclides: 

Section 7.2.5.1.2 Radionuclide 
wastestream quantity (Tier B). Explains 
how to evaluate radionuclide 
wastestream quantity for radionuclides. 

section 7.2.61.3 calculation of 
source hazardous waste quantity value 
for mdionuclides. Explains how to 
assign a source value. 

Section 7.2.5.2 Calculation of 
hazardous waste quantity factor value 
for mdionuclides. Explains how to 
calculate the hazardous waste quantity 
factor value for radionuclides and 
describes use of the minimum value, 
which is either 10 or 100 (as described in 
section 2.4.2.2 above). 

Section 7.2.5.3 Calculation of 
hazardous waste quantity factor value 
for sites containing mixed mdioactive 
and other hazardous substances. 
Explains how to calculate the factor 
value for these sites. 

Section 7.3 Tarnets. Explains how to 
evaluate targets atsites containing 
radioactive substances and sites 
containing radioactive and other 
hazardous substances. 

Section 7.3.1 Level of contamination 
at a sampling location. Explains how to 
determine the appropriate level of 
contamination. 

Section 7.3.2 Selection of 
.benchmarks and comparisons with 
observed release/observed 
contamination. This section lists the 
benchmarks and explains how they are 
used in determining the level of 
contamination. 

V. Required Analyses 

A. Executive Order NO. 12291 

Under Executive Order No. 12291. the 
Agency must judge .whether a regulation 
is "maior" and thus subject to the 
requireinent of a ~ e ~ u l a i o r ~  Impact 
Analvsis. The rule ~ublished todav is. 
not major because ihe rule will n0-t 
result in an effect on the economy of 
$100 million or more, will not result ir. 
increased costs or prices, will not have 
significant adverse effects on 
competition. employment. investment, 
productivity, and innovation, and will 
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not significantly disrupt domestic and revised version of the HRS would not C. Paperwork Reduction Act 
export markets. constitute a major rule, because the The information colleciion To estimate the costs associated with annual incremental cost of the final rule requirements mntained in this rule have 
the final rule, a final economic analysis is less than $lo0 million. No negative ' 

enfitled "Econodc Impact Analysis of economic effects are anticipated from been approved by the Office of 
the Revised Hazard Ranking System" this rule. Management and Budget (OMB) under 

the provisions of the Paperwork was prqared as an to the B. AeguIotory FiexibiIity DeterminofiOn Reduction Act, 44 U.S.C. 35131 el sep., December 1987 economic impact 
analysis (EIA) to incorporate new data. A-ppe~dix A of the December 1987 EIA and has Ow number 
As in the January 1988 EIA, the total includes an assessment of the ability of 2050-0095. 

annual cost of implernentir~ the final responsible parties to pay the costs of Public reporting burden for this 
rule is estimated as a fmction of the HRS scoring d e r  the current MRS and collection of information is estimated to 
number of Screenirg SIs (S61) and t!! three alternative scoring be 620 hours per response. including 
Listing SIs [LSI) tha! will be cond-~cted mechanisms considered at that time. time for reviewing i~structions, 
annually and the unit cost of each. In the That analysis evaluated the impact of searchifig exist;,ng data sources. 
January 1988 EIA, estimates of total hiRS costs under each ranking ga?hering and maintaining the data 
costs were developed assuming 1,130 methodology on the financial viability of needed, and completing and reviewing 
SSIs and 100 LSIs would be conducted 15 sample companies. Under that the'collection of information. Send 

- annually. The Agency now estimates analysis, only the smallest sample firm comments regarding the burder. estimate 
that 1.100 SIs will be conducted [one with an average net income of or any other aspect of this collection of 
annually [EPA is no longer using the $53,7001 wabexpected to have difficulty infomation, including suggestions for 
terms SS! and LSI). The total annual in paying the costs of conducting a reducing this burden, to Chief, 
cost is estimated to be $78.8 million, the complete SI under each of the Information Policy Branch. PM-U.S. 
sum of the cost of conducting 1.000 SIs alternative ranking scenarios. The new Environmental Protection Agency, 401 M 
at a unit cost of $55.000,70 SIs for NPL unit cost of a complete SI developed St., SW.. Washington, DC 204W and the 
sites (without monitoring wells) at a unit during the Phase I field test and used in Office of Infornation and Regulatory 
cost of $100,000, and 30 SIs for NPL sites this economic analysis falls within the Affairs, Office of Management and 
(with monitoring wells) at a unit cost of range of costs already evaluated in Eudget, M7ashington, DC 20503, marked 
$IsO,oOo. appendix A of the December 1987 EIA. "Attention: Desk OfEcer for EPA." 

To estimate the incremental cost of Civen the ~revious analysis. EPA 
implementing the final revised version concludes that most sample firms are D. F'edem'i,cm Impiications 
of the HRS, the unit cost of conducting hea!thy enough financially to be able to ~0.12612 requires agencies to zssess 
all preremedial listing activities using afford the expenditures associated with whetfier a will have 
the current HRS from the January 1988 HRS site inspections. Responsible substantial direct effects on the States, 
EIA is updated. That cost was estimated Parties (RPs) that are financially similar the relaeonship between the natio&l 
to be $58,200 in the January 1988 EIA, to the Smallest firm (Fim 15 in appendix government and the States, or on the 
and was developed assuming the PA A of the December 1387 RIA), however, distribl?tion of power end 
had already been conducted. The 1988 do not have the assets or the income to responsibilities among the various levels 
estirr.ate is a function of 480 hours of enabie them to assume payments similar government. EPA has determined that 
Field Investigation Team (FIT) technical ta the estimates derived for the done this does not have federalism 
time valued at $40 per hour =d 30 cnder the current HRS or the final implications aad that, therefore, a 
samples being evaluated at a unit cost of reSuised version of the HRS. Federalism Assessment is not required. 
$1,300 per sample. To compareparethe costs The Regulatory Flexibility Act of 1980 
of the current HRS to those developed requires that Fedek1 agencies explicitly List of Subjects 40 CFR Part 300 
above for the final revisectGersion of the cons3der the effects of proposed and Air pollution controls, Chemicals, 
HRS, the FIT technical time is valued at existing regulations on small entities trazardous materials, Intergovernmental 
$50 per hour and each sample and examine alternative regulations thzt relations, ~~~~l resources, oil  
evaluation is estimated to cost h.000. would reduce significant adverse pollution, Reporting and recordkeeping, The revised total cost of conducting all impacts on small entities. The small Superfund. Waste treatment and listing activities beyond the PA for the entities that could be affected by the disposzl, Water pollution control, Water 
c u ~ e n t  HRS, therefore. is estimated to revisions to the HRS are mall 
be $54.000. In addition, the average level businesses and small municipalities that supply. 
of effort for a PA under the current HRS are responsible for hazardous wastes at Dated: Nokember 9.1990. 
is estimated to be 60 hours, and the unit a site. Based on the updated analysis W I  K. Reilly. 
cost of the PA, assuming a $50 FIT presented here, EPA concludes that Administmtor. 
hourly rate, is estimated to be $3,030. usingthe final rule is unlikely to result 40 CFR part 300 is amended as Based on these revisions. the annual in a significant impact on a substantial follows: cost of using the current HRS is number of small entities. As discussed 
estimated to be $65.4 million. the sum of in the December 1987 EIA. this 
the cost of conducting 2,000 PAS at a 

PART 300-[AMENDED] 
ccnclusion is drawn because small firms 

unit cost of $3,000 ($6 million) and the are no more or less likely to be 1. The authority citation for part 300 
cost of conducting 1.100 SIs at a unit responsible parties than are large firms. continues to read as follows: 
cost of $54.000 ($59.4 million). Compared In addition, when they are RPs, small 
to the current HRS. the annual Authority: 42 U.S.C. 9605: 33 U.S.C firms usually aie one of several 
incremental cost of using the final 13P(c)(2]; do. No. 117535.38 F'R 21213; EO companies responsible for a site and No. 52 FR 2923. 
revised version of the HRS is estimated probably would not bear the full burden 
to be $13.4 million. On the basis of this of liability for HRS expenditures and 2. Part 300, appendix A is revised to 
evaluation, implementing the final other cleanup costs. read as follows: 
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1.0 Introduction 
The Hazard Ranking System (HRS) is the 

principal mechanism the U.S. Environmental 
Rotection Agency (EPA) uses to place sites 
on the National Priorities List (NPL). The HRS 
serves as a screening device to evaluate the 
potential for releases of uncontrolled 
hazardous substances to cause human health 
or environmental damage. The HRS provides 
a measure of relative rather than absolute 
risk. It is designed so that it can be 
consistently applied to a wide variety of 
sites. 

1.1 Definitions 
Acute toxicity: Measure of toxicological 

responses that result from a single exposure 

-- - - - - - - . - - - - 

to a substance or from multiple exposures 
within a short period of time (typically 
several days or less]. Specific measures of 
acute toxicity used within the HRS include 
lethal doseso [L&) and lethal concentration50 
(LCso). typically measured within a 24-hour to 
96-hour period. 

Ambient Aquatic Life Advisory 
Concentrations (AALACs): VA's advisory 
concentration limit for acute or chronic 
toxicity to aquatic organisms as  established 
under section 304[a)[l) of the Clean Water 
Act as amended. 

Ambient Water Quality Criteria (A WQC): 
EPA's maximum acute or chronic toxicity 
concentrations for protection of aquatic life 
and its uses as established under section 
304(a](l] of the Clean Water Act. as 
amended. 

Bioconcentmtion factor (BCF): Measure of 
the tendency for a substance to accumulate 
in the tissue of an aquatic organism. BCF is 
determined by the extent of partitioning of a 
substance, at equilibriu&, between the tissue 
of an aauatic omanism and water. As the 
ratio ofconcen6ation of a substance in the 
ornanism divided bv the concentration in 
water, higher BCF values reflect a tendency 
for substances to accumulate in the tissue of 
aquatic organisms. [unitless]. 

Biodenmdation: Chemical reaction of a 
substance induced by enzymatic activity of 
microorganisms. 

CERCLA: Comprehensive Environmental 
Response. Compensation. and Liability Act of 
1980. as amended [Pub. L 96-510, as 
amended). 

Chronic toxicity: Measure of toxicological 
responses that result from repeated exposure 
to a substance over an extended period of 
time [typically 3 months or longer). Such 
responses may persist beyond the exposure 
or may not appear until much later in time 
than the exposure. HRS measures of chronic 
toxicity include Reference Dose [RfD] values. 

Contract Labomtory Progmm (CLP): 
Analytical program developed for CERCLA 
waste site samples to fill the need for legally 
defensible analytical results supported by a 
high level of quality assurance and 
documentation. 

Contmct-Requirid Detection Limit (CRDL). 
Term equivalent to contract-required 
quantitation limit, but used primarily for 
inorganic substances. 

Contract-Requited Quantitation Limit 
(CRQL): Substance-specific level that a CLP 
laboratory must be able to routinely and 
reliably detect in specific sample matrices. It 
is not the lowest detectable level achievable. 
but ratherhe level that a CLP laboratory 
should reasonably quantify. The CRQL may 
or may not be equal to the quantitation limit 
of a given substance in a given sample. For 
HRS purposes, the term CRQL refers to both 
the contract-required quantitation limit and 
the contract-required detection limit. 

Curie (Ci): Measure used to quantify the 
amount of radioactivity. One cune equals 37 
billion nuclear transformations per second, 
and one picocurie [pCi] equals 10-l2 Ci. 

Decayproduct: Isotope formed by the 
radioactive decay of some other isotope. This 
newly formed isotope possesses physical and 
chemical properties that are different from 
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those of its parent isotope, and may also be 
radioactive. 

Detection Limit (DL): Lowest anount that 
can be distinguished from the norma: random 
"noise" of an analytical instrument or 
method. For HRS purposes. the detection 
limit used is the method detection limit 
(MDL) or, for real-time field instruments, the 
detection limit of the instrument as used in 
the field. 

Dilution weigh& Parameter in the HRS 
surface water migration pathway that 
reduces the point value assigned to targets as 
the flow or depth of the devant  surface 
waterbody increases. [unitless]. 

Dirtonce weight: Parameter in the tiRS air 
migration, ground water migration, and soil 
exposwe pathways that reduces &e point 
value assigned to targets as  their distance 
increases from the site. lunitlessl. 
Distribution coefici&t &): ~ e a s u r e  of 

the extent of uartitionina of a substance 
between geofoqic mategals (for example. soit 
sediment, mck) and water [also called 
partition coefficient). The distribution 
coefficient is used in the HRS in evaluating 
the mobility of a substance for the ground 
water miaretion pathway. [ml/g]. 

EDlo (10 penzent e,Yective dose): Estimated 
dose associated with a 10 percent increase in 
response over control groups. For HRS 
purposes, the respocse considered is cancer. 
[milligrams toxicant per kilogram body 
weight per day (mg/kg-day)]. 

Foad and Dmg Adminbtmtion Action 
Level (FDAU): Under section 408 of the 
Federal Food, Drug and Cosmetic Act, as  
amended concentration of a poisonous or 
deleterious substance in h-man food or 
animal feed at or above which FDA will take 
legal action to remove adulterated products 
from the market Only FDAALs established 
for fish and shellfish apply in the HRS. 

Half-life: Length of time required for an 
initial cmcentration of a s h t a n c e  to be 
halved as  a result of loss through decay. The 
HRS considers five decay processes: 
biodegradation, hydrolysis. photolysis. 
radioactive decay, and volatilization. 

Hazardous substance. CERCLA hazardous 
substances, pollutants, and contaminants as  
defined in CERCLA sections 101(14) and 
101[33!, except where otherwise specifically 
noted in the HRS 

Hazardous wastestvam: Material 
containing CERCLA hazardous substances 
[as defined in CERCLA section 10111411 that 
was deposited stored, disposed oipl&ed in. 
or that otherwise migrated to, a source. 

HRS 'Pctor'? Primary rating elements 
internal to the HRS. 

HRS 'Tactor category'? Se: of tIRS factors 
(that is, likelihood of release [or exposure], 
waste characteristics, targetsj. 
HRS "migmtion poth ways': HRS ground 

water, surface water, and air migration 
pathways. 
HRS 'Nthway '? Set of HRS factor 

categories combined to produce a score to 
measure relative risks posed by a site in one 
of four environmental pathways (that is, 
ground water, surface water. soil, and air). 
HRS 'kite score': Composite of the four 

FWS pathway scores. 
Henry's law constcnt: Measure of the 

volatility of a substance in a dilute sol3:ion of 
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water at equilibrium. It is the ratio of the 
vapor pressure exerted by a substance in the 
gas phase over a dilute aqueous solution of 
that substance to its concentration i n h e  
solution at a given temperature. For HRS 
purposes, use the value reported at  or near 
25" C. [atmosphere-cubic meters per mole 
(atm-m Ymol)]. 

Hydrolysic Chemical reaction of a 
substance with water. 
K m t  Terrain with charact+stics of relief 

and drainage arising from a high degree of 
rock solubility in natural waters. The 
majority of karst occurs in limestones. but 
karst may also form in dolomite. gypsum, and 
salt deposits. Features associated with karst 
terrains typically indude irregular 
topography, sinkholes, vertical shafts. abrupt 
ddges, caverns, abundant springs, and/or 
disappearing streams. Karst aquifers are 
associated with karst terrain. 

LC, (lethal concentmtion, Sopercent): 
Concentration of a substance in air [typica!ly 
micrograms per cubic meter (C(8/m3] or 
water [typically micrograms per liter ()rg/l)] 
that kills 50 percent of a group of exposed 
organisms. The L60 is used in the H X  in 
assessing acute toxicity. 

LD, (lethal dose, 50percent): Dose of a 
substance that kills 50 percent of a group of 
exposed organisms. The LIljo is used in the 
HRS in assessing acute ioxicify !milligrams 
toxicant per kilogram body w&&t (mg/&)]. 

hfarimum Contaminant Level (MCL): 
Under section 1412 of the Safe Drinking 
Water Act as amended, the maximum 
permissib!e concentration of a substance in 
water that is deiivered to any user of a public 
water supply. 

Maximum Contaminant Level Gwl  
(MCLC): Under section 1412 of the Safe 
Drinking Water Act, as  amended, a 
nonenforceable concentration for a substance 
in drinking water that is protective of adverse 
human health effects and allows an adequate 
margin of safety. 

Method Detection Limit (MDU Lowest 
concentration of analyte that a method can 
detect reliably in either a sample or blank. 

Mixed radioactive and other hozartrous 
substances: Material containing both 
radioactive hazardous substances and 
n~nradioactive hazardous substances. 
regardless of whe&er these types of 
substances are physically separated, 
combbed chemically, or simply mixed 
together. 

National Ambient -4ir Qualib Standards 
[NAAQS): R i a r y  standards for air q~ality 
established under sectiom 108 anC 109 of the 
Clean Air Act. as amended. 

~at&al En&sion ~t&tdor& for 
Hazardous Air Pollutants /NESHAPssl: 
Standards estab!ished for substances listed 
under section 112 of the Clean Air Act as 
amended W y  those NESHAPs promulgated 
in ambient concentration units appiy in the 
HRS. 

Octanol-waterpart;'tion coefficient (L [or 
PD: Measure of the extent of partitio~ng of a 
scbstance between water and octanol at 
equilibrium. The K, is determined by the 
ratio between the concentration in octanol 
divided by the concentration in water at 
equilibrium. [unitless]. 

manic  carbon partition coefficient jw: 
Measure of the extent of partitioning of a 
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substance. at equilibrium, between organic 
carbon in geologic materials and water. The 
h+er the K, the more likely a substance is 
to bind to geologic materials &an to remain 
in waier. [d/g]. 

PhotoIysk Chemical reaction of a 
substance caused by direct absorption of 
solar energy (direct photolysis) or caused by 
other substances that absorb solar energy 
[indirect photolysis). 

Radiation: Particles [alpha, beta, neutrons) 
or photons (x- and gamma-rays] emitted by 
radionuclides. 

Radioactive d e i w  Process of spontaneous 
nuclear transformation, whereby an isotope 
of one element is transformed into an isotope 
of another element, releasing excess energy 
in the form of radiation. 

Radioactive halflife: Time required for 
one-half the atoms in a given quantity of a 
specific radionuclide to undergo radioactive 
decay. 

Radioactive substance: Solid. liquid, or gas 
containinn atoms of a single radionuclide or 
multiple Gdionuclides. - 

Radioactivity: hoperty of those isotopes of 
elements that exhibit radioactive decay and 
emit radiation. 

Radionuclide/radioisotope: Isotope of en 
element exhibiting radioactivity. F& HRS 
purposes, "radionuclide" and "radioisotope" 
are used synonymously. 

Reference dose (Am): Estimate of a daily 
exposure level of a substance to a human 
population below which adverse noncancer 
heal& effects are not anticipated. [milligrams 
toxicant per kilogram body weight per day 
(mglkg-day)]. 

Removal action: Action that removes 
hazardous substances from the site for pmper 
disposal or destruction in a facility permitted 
under the Resource Conservation and 
Recovery Act or the Toxic Substances 
Control Act or by the Nuclear Regulatory 
Commission. 

Roentgen (R); Measure of extema! 
exposures to ionizing radiation One roentgen 
equals that amount of x-ray or gamma 
rzdiation required to produce ions carrying a 
&age of 1 electrostatic unit (esu) in 1 cubic 
centimeter of dry air under standard 
conditions. One mimroentgen (pR] equals 
10- R 

Sample quantitotion limit (SQL): Quantity 
of a substance that can be reasonably 
quantified given the limits of detection for the 
methods of analysis and sample 
characteristics ths may affect quantitation 
(for example, dilution, concentration). 

Screening concentmtion: Media-specific 
benchmark concentration for a hazardous 
substance that is used in the HRS for 
comparison with the concentration of that 
hazardous substance in a sample from that 
media. Tbe screening concentration for a 
specific hazardous substaace corresponds to 
its reference dose for inhalaticn exposures or 
for oral exposures, as  appropriate, and, if the 
substance is a baman carcinogen with a 
weipht-of-evidence classification of A, B, or 
C, to that concentration that corresponds to 
its individual lifetime excess cancer risk 
for inhalation exposures or for oral 
exposures, as  appropria:e. 
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Site: Area(s) where a hazardous substance 
has been deposited. stored. disposed. or 
placed, or has otherwise come to be located. 
Such areas may include multiple sources and. 
may include the area between sources. 

Slope factor (also referred to as cancer 
potency factor): Estimate of the probability of 
response (for example. cancer) per unit 
intake of a substance over a lifetime. The 
slope factor is typically used to estimate ' 

upper-bound probability of an individual 
developing cancer as a result of exposure to a 
particular level of a human carcinogen with a 
weight-of-evidence classification of A. B. or 
C. [(mg/kg-day)-' for non-radioactive 
substances and (PC,]-' for radioactive 
substances]. 

Source: Any area where a hazardous 
substance has been deposited, stored. 
disposed, or placed. plus those soils that have 
become contaminated from migration of a 
hazardous substance. Sources do not include 
those volumes of air, ground water, surface 
water, or surface water sediments that have 
become contaminated by migration. except: 
in the case of either a ground water plume 
with no identified source or contaminated 
surface water sediments with no identified 
source, the plume or contaminated sediments 
may be considered a source. 

Torget distance limit: Maximam distance 
over which targets for the site are evaluated. 
The target distance limit varies by HRS 
uathwav. 
- ~ m n h  Mill Tailings Radiation Control 
Act IUMTRCA) Standards: Standards for 
radionuclides established under sections 102. 
104, and 108 of the Uranium Mill Tailings 
Radiation Control Act, as amended. 

Vaporpressure: Pressure exerted by the 
vapor of a substance when it is in equilibrium 
with its solid or liquid form at a given 
temperature. For HRS purposes, use the value 
reported at or near 25' C. [atmosphere or 
tom]. 

~o~atilization: Physical transfer process 
throwh which a substance undernoes a 
change of state from a solid or 1iq';id to a gas. 

Water solubility: Maximum concentration 
of a substance in pure water at a given 
temperature. For HRS purposes, use the value 
reported at or near 25" C. [milligrams per liter 
[m~llll .  

weight-of-evidence: EPA classification 
system for characterizing the evidence 
supporting the designation of a substance as 
a human carcinogen. EPA weight-of-evidence 
groupings include: 

Group A. Human carcinogen- -sufficient 
evidence of carcinogenicity in humans. 
Group B1: Probable human carcinogen- - 
limited evidence of carcinogenicity in 
humans. 
Group BZ: Probable human carcinogen- - 
sufficient evidence of carcinogenicity in 
animals. 
Group C: Possible human carcinogen-- 
limited evidence of carcinogenicity in 
animals. 
Group D: Not classifiable as to human 
carcinogenicity--applicable when there 
is no animal evidence, or when human or , 

animal evidence is inadequate. 
Group E: Evidence of noncarcinogenicity 
for humans. 

20 Evaluations Common to Multiple 
Pathways 

2.1 Overview. The HRS site score (S) is 
the result of an evaluation of four pathways: 

Ground Water Migration (S,). 
Surface Water Migration (S,). 
Soil Exposure (S.). 
Air Migration (S.). 

The ground water and air migration 
pathways use single threat evaluations, while 
the surface water migration and soil exposure 
pathways use multiple threat evaluations. 
Three threats are evaluated for the surface 
water migration pathway: drinking water. 
human food chain, and environmental. These 
threats are evaluated for two separate 
migration components--overland/flood 
migration and ground water to surface water 
migration. Two threats are evaluated for the 
soil exposure pathway: resident population 
and nearby population. 

The HRS is structured to provide a parallel 
evaluation for each of these pathways and 
threats. This section focuses on these parallel 
evaluations, starting with the calculation of 
the HRS site score and the individual 
pathway scores. 

2.1.1 Calculation of HRS site score. 
Scores are first calculated for the individual 
pathways as specified in sections 2 through 7 
and then are combined for the site using the 
following root-mean-square equation to 
determine the overall HRS site score, which 
ranges from 0 to 100: 

2.1.2 'Calculation of pat.4way score. Table 
2-1, which is based on the air migration 
pathway, illustrates the basic parameters 
used to calculate,a pathway score. As Table 
2-1 shows. each pathway (or threat) score is 
the product of three "factor categories": 
likelihood of release, waste characteristics. 
and targets. (The soil exposure pathway uses 
likelihood of exposure rather than likelihood 
of release.) Each of the three factor categories 
contains a set of factors that are assigned 
numerical values and combined as specified 
in sections 2 through 7. The factor values are 
rounded to the nearest integer, except where 
otherwise noted. 

2.1.3 Common evaluations. Evaluations 
common to all four HRS pathways include: 

Characterizing sources. 
-Identifying sources (and, for the soil 

exposure pathway, areas of observed 
contamination [see section 5.0.11). 

-Identifying hazardous substances 
associated with each source (or area of 
observed contamination). 

-Identifying hazardous substances 
available to a pathway. 

---T2 Factor category 

value signed 

Scoring likelihood of release (or 
likelihood of exposure) factor category. 

Likelihood of Release 
1. Observed Release .......................... 
2. Potential to Release ....................... 
3. Likelihood of Release (higher of 

lines 1 and 2) ................................. 
Waste Characteristics 

.............................. 4. ToxiciilMobility 
5. Hazardous Waste Ouantny ............ 
6. Waste Characteristics ..................... 

Targets 
7. Nearest Individual 
7a Level I ......................................... 

........................................ 7b. Level ll  
7c. Po!ential Contamination ........... 
7d. Nearest Individual (higher of 
tines 7a 7b, or 7c) ....................... 

8. Population 
&. Level I ......................................... 

...................................... 8b.LwelIl..: 
........... 8c. Potential Contamination 

8d. Total Population (lines 
. &+8b+&) .................................. ' 

9. Resources ........................................ 
10. Sens.@e Environments ................ 

10a Actual Qntamination ............. 
......... lob. Potential Contamination 

-Scoring observed release (or observed 
contamination). 

-Scoring potential to release when there 
is no observed release. 

550 
500 

550 I 
\ 

(a) 
,(a) 
100 

50 
45 
20 

50 

(b) 
1 (b) 1 
1 (b) , 

(b; 
(b) 
(b) 
(b) 

Scoring waste characteristics factor . 

category. 

10c. Sensitive. Environments 
.......................... rnesIOa+lOb) (bI i 

I I. Targets (lines 7d+8d+9+ 1 Oc).. (b) 
12. Pathway Score is the product ol Likelihood of 

Release. Waste Characteristics, and Targets, di- 
vided by 82.500. Pathway scores are limited to a 
maximum of 100 points. 

Maximum va!ue applies to waste characteristiis 
category. The product of lines 4 and 5 is used m 
Table 2-7 to derive the value for the waste charac- 
teristics fa* category. 

"There is no limn to the human population or 
sensitive environments factor values. However., the 
pathway scye based e l y  on sens~tke envnok 
men& is limited to a maximum of 60 points. 

-Evaluating toxicity. 
-Combining toxicity with mobility. 

~enistence, and/or bioaccumulation 
ior ecosystem bibaccumulation) 
potential, as appropriate to the 
pathway (or threat). 

-Evaluating hazardous waste quantity. 
-Combining hazardous waste quantity 

with the other waste characteristics 
factors. 

-Determining waste characteristics 
factor category value. 

Scoring targets factor category. 
-Determining level of contamination for 

targets. 
These evaluations are  essential!^ identical 

for the three migration pathways (ground 
water, surface water. and air). Hower~r.  the 
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evaluations differ in certain respects for the 
soil exposure pathway. 

Section 7 specifies modifications that apply 
to each pathway when evaluating sites 
containing radioactive substances. 

Section 2 focuses on evaluations common 
at the pathway and threat levels. Note that 
for the ground water and surface water 
migration pathways, separate scores are 
calculated for each aquifer (see section 3.01 
and each watershed (see sections 4.1.1.3 and 
4.21.5) when determining the pathway scores 
for a site. Although the evahzations in section 
2 do not vary when different aquifers or 
watersheds are scored at a site. the specific 
factrr values [far example, o b s e ~ e d  release. 

hazardous waste quantity. toxicity/mobility) 
tha: result from these evaluations can vary 
by aquifer and by watershed at the site. This 
can occur through differences both in the 
specific sources and targets eligible to be 
evaluated for each aquifer and watershed 
and in whether observed releases can be 
established for each aquifer and watershed. 
Such differences in scoring at the aquifer and 
watershed level are addressed in sections 3 
and 4, not section 2. . 
22 Chamcierize sources. Source 

characterization includes identification of the 
following: 

Sources (and areas of observed 
contamination) at the site. 

Hazarrlo~~a st~bstances associated with 
these sources (or areas of observed 
contamination). 

Pathways potentially threatened by 
these hazardous substances. 

Table 2-2 presents a sample worksheet for 
source characterization. 
2.2.1 Identify sources. For the three 

migration pathways, identify the sources at 
the site that contain hazardous substances. 
Identify the migration pathway(s) to which 
each source applies. For the soil exposure , 

pathway, identify areas of observed 
contamination at the site (see section 5.0.11. 

TA~LE  SAMPLE SOURCE CHARACTERIZATION WORKSHEET 
, Source: 

A Source dmmsiws and hazardous waste quantrty. 

Hazardous constituant quantity: - 
Harardous wastestream quantty - 
Volume: - 
Area: - 
Area of o b s e r .  contammatma - 

B Hazardous substances assmated with the source. 
--- - -  - - 

-I Available to pathway. - - - .  -- - 
liazardoussubs~ Surface watef (SW) Soil - --- 

Rood 

2.2.2 Identirjr hazaniuus substances 
associated with a source. For each of the 
three migration pathways, consider those 
hazardous mbstances documented in a 
source (for example, by sampling, labels, 
manifests. oral or written statements) to be 
associated with that source when evaluating 
each pathway. In some instances, a 
hazardous substsnce can be documented as 
being present at a site (for example, by 
labels. manifests. ora! or written statements), 
but the specific source(s) contaicing &at 
hazardous substance cannot be documented. 
For the three migration pathways, in those 
ins:ances when the specific source(s] cannot 
be documented for a hazardous substance. 
consider the hazardous substance to be 
present in each source at the site, except 
sources for which definitive information 
indicates that the hazardous substance was 
not or couid not be present. 

For an area of observed contamination in 
the soil exposure pathway, consider only 
those hazardous subs!ances that meet the 
criteria for observed contamination for that 
area (see section 5.0.1) to be associated with 
that area when evaluating the pathway. 
2.23 Identi& hozordeus substances 

avail~ble to a pathn~ay. In evaluating ea& 

migation pathway. consider the following 
hazardous substances available to migrate 
from the sources at the site to the pathway: 

Ground water migration. 
-Hazardous substances that meet the 

criteria for an observed re!ease (see 
section 2.3) to ground water. 

-An hazardous substances associated 
with a source with a gromd water 
containment factor value greater than 
0 (see section 3.1.2.1). 

Surface water migratiorr-overlandlflood 
component 

-Hazardous substances that meet the 
criteria far an observed release to 
surface water in the watershed being 
evaluated. 

-All hazardous substances associated 
with a source with a surface water 
containment factor value greater than 
0 for the watershed (see sections 
4.1.2.1.2.1.1 and 4.1.21.22.1). 

Surface water migration---ground water 
to surface water component. 

-Hazardous substances that meet the 
criteria for an observed release to 
ground water. 

-All hazardous substances associated - 
with a source with a ground water 
containment factor value greater than 
0 (see sections 4.22.12 and 3.1.21). 

Air migration. 
-Hazardous substances that meet the 

criteria for an observed release to the 
atmosphere. 

-A!l gaseous hazardous substances 
associated with a source with a gas 
containment factor vziue greater than 
0 (see section 8.1.21.1). 

-All particulate hazardous substances 
associated with a source with a 
particulate containment factor value 
greater than 0 (see section 6.1.2.2.1). 

For each migiatioc pathway, in those 
instances when the specific source(s) 
containing the bsizzrdous substance cannot 
be docu&n!e& consider that hazardous 
substance to be available to migrate to the 
pathway when it can be associated (see 
section 22.2) with at least one source having 
a containment factor value greater than 0 for 
that pathway. 

In evaluating the soil exposure pathway. 
consider the following hazardous substances 
available to the pathway: 
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Soil exposure-resident population 
threat. 

-All hazardous substances that meet the 
criteria for observed contamination at 
the site [see section 5.0.1). 

Soil exposux L-nearby population threat. 
-All hazardous substances that meet the 

criteria for observed contamination at 
areas with an attractiveness/ 
accessibility factor value greater than 
0 (see section 5.2.1.1). 

2 3  Likelihood of release. Likelihood of 
release is a measure of the likelihood that a 
waste has been or will be released to the 
environment. The likelihood of release factor 
category is assigned the maximum value of 
550 for a migration pathway whenever the 
criteria for an observed release are met for 
that pathway. If the criteria for an observed 
release are met do not evaluate potential to 
release for that pathway. When the criteria 
for an observed release are not met evaluate 
potential to release for that pathway, with a 
maximum value of 500. The evaluation of 
potential to release varies by migration 
pathway (see sections 3.4 and '6). 

Establish an observed release either by 
direct observation of the vlease of a 
hazardous substance into the media being 
evaluated [for exam~le, surface water) or by 
chemical analysis of samples appropriate to 
the pathway being evaluated [see sections 3, 
4. and 6). The minimum standard to establish 
an observed release by chemical analysis is 
analytical evidence of a hazardous substance 
in the media significantly above the 
background level. Further, some portion of 
the release must be attributable to the site. 
Use the criteria in Table 2-3 as the standarc. 
for determining analytical significance. (The 
criteria in Table 2-3 are also used in 
establishing observed contamination for the 
soil exposure pathway. see section 5.0.1.) 
Separate criteria apply to radionuclides [see 
section 7.1.1). 

TABLE ~ - ~ . - ~ B S E R V E D  RELEASE 
CRITERIA FOR CHEMICAL ANALYSIS 

Sampk Yeawrtment < Sampk Quarttitation 
Limn. 

No observed release is established. 
Sam@ Measurement 2 WPLL WANTITATION 

UYrrL 
An obsenred release is established as follows: 

If the background cometmation is not detected 
(or is less than the detection limit), an obsewed 
release is established when the sample meas- 
urement equals M exceeds the sample quantita- 
tion Mi' 
tf the background concentration equals or ex- 
ceeds the detection l i i  an observed release is 
established when the sample measurement is 3 
times or more above the backgrcund concentra- 
tion. 

If the sample quantitation limit (SQL) cannot be 
established, determined if lhere is an observed 
release as fdlows: 

- - i f t h e ~ ~ ~ ~ s w a s p e r f o r m e d u n d e r t h e  
EPA Contract Laboratory Program. use the EPA 
cant?act-required quanhtation r i  (CROL) in place of 
the SOL 

-Ifmesampleanalysisisnotp€d~underthe 
EPA Contract Laboratory Program. use the detecbon 
limit (DL) in place of the SOL 

2.4 Waste chamcteristics. The waste 
characteristics factor category includes the 
following factors: hazardous waste quantity, 
toxicity. and as  approprjate to the pathway 
or threat being evaluated, mobility, 
persistence. and/or bioaccumulation (or 
ecosystem bioaccumulation) potential. 

2.4.1 selection of substance potentiaIIy 
posing greatest hazard. For all pathways (and 
threats). select the hazardous substance 
potentially posing the greatest hazard for the 
pathway (or threat) and use that substance in 
evaluating the waste characteristics category 
of the pathway [or threat). For the three 
migration pathways (and threats), base the 
selection of this hazardous substance on the 
toxicity factor value for the substance. 
combined with its mobility, persistence, andl 
or bioaccumulation [or ecosystem 
bioaccurnulation) potential factor values, as 
applicable to the migration pathway [or 
threat). For the soil exposure pathway, base 
the selection on the toxicity factor alone. 

Evaluation of the toxici6 factor is specified 
in section 2.4.1.1. Use and evaluation of the 
mobility, persistence, and/or 
bioaccumulation (or ecosystem 
bioaccumulation] potential factors vary by 
pathway [or threat) and are specified under 
the appropriate pathway (or threat) section. 
Section 2.4.1.2 identifies the specific factors 
that are combined with toxicity in evaluating 
each pathway (or threat). 

24.1.1 Toxicity factor. Evaluate toxicity 
for those hazardous substances at the site 
that are available to the pathway being 
scored. For all pathways and threats, except 
the surface water environmental threat, 
evaluate human toxicity as  specified below. 
For the surface water environmental threat. 
evaluate ecosystem toxicity as specified in 
section 4.1.4.2.1.1. 

Establish human toxicity factor values 
based on quantitative dose-response 
parameters for the following three types of 
toxicity: 

Cancer- -Use slope factors (also referred 
to as cancer potency factors) combined with 
weight-of-evidence ratings for 
carcinogenicity. If a slope factor is not 
available for a substance, use its E m 0  value 
to estimate a slope factor as  follows: 

Slope factor = - . 6 [EDlo) 

Noncancer toxicological responses of 
chronic exposure- -use reference dose (RfD) 
values. 

Noncancer toxicological responses of 
acute exposure- -use acute toxicity 
parameters, such as the LD5o. 

Assign human toxicity factor values to a 
hazardous substance using Table 24, as 
follows: 

If RfD and slope factor values are both 
available for the hazardous substance, assign 
the substance a value from Table 2 4  for 
each. Select the higher of the two values 
assigned and use it as the overall toxicity 
factor value for the hazardous substance. 

If either an RfD or slope factor value is 
available, but not both, assign the hazardous 
substance an overall toxicity factor value 
from Table 2-4 based solely on the available 
value (RfD or slope factor). 

If neither an RfD nor slope factor value is 
available, assign the hazardous substance an 
overall toxicity factor value from Table 2 4  
based solely on acute toxicity. That is. 
consider acute toxicity in Table 2-4 only 
when both IUD and slope factor values are 
not available. 

If neither an RfD. nor slope factor, nor 
acute toxicity value is available, assign the 
hazardous substance an overall toxicity 
factor value of 0 and use other hazardous 
substances for which information is available 
in evaluating the pathway. 

Chronic Toxicity (Human) 

Reference dose (RfD) (mglkgday) 

Cart5nogenicity (Human) 

yfz 
............................................... RfD < 0.0005 

............................... 0.0005 < RfD < 0.005 
................................... 0.005 < RfD < 0.05 

........................................ 0.05 < Rm < 0.5 
0.5 < RfD ., .................................................. 

.......................................... RfD not available 

< 0.5 

.A B and C refw to weightofsvidence ~ a t e g b  
ries. ~ & i ~ n  substances with a weightofevidence 
category of D (inadequate evidence of GWCiWgen- 
icity) or E (evidence of, lack of carcinogenicity) a 
value of 0 tor carcmogeruclty. 

SF = Slope factor. 

10.000 
1,000 
100 
10 
1 
0 
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Acute Toxkity (Human) 

ma! U)lo (mglkg) 

If a toxicity factor d u e  of 0 is assigned to 
ali hazardous substances available to a 
particular pa:hway (that is, insufficient 
toxicity data are available for evaluating all 
the substances), use a default value of 100 as 
the overall human toxicity factor value for a!] 
hazardous substances available to the 
pathway. For hazardous substances having 
usable toxicity data for multipie expsllre 
routes (for example, inhalation and 
iriestionj, consider all exposwe rou:es uld 
use the w e s t  assigaed value, regardless of 
exposure route, as the toxicity factar value. 

For HRS pwyoses, assign both asbestos 
and lead (and its compounds] a humen 
toxicity factor value of 10,000. 

Separate criteria apply for assigning factor 
values for haman toxicity and eccsystem 
toxicity for radionuclides (see sections 7.2.1 
and 7.2.2). 

2.4.1.2 Hazardous substance selection. 
For each hazardous s u h a n c e  evaluated for 
a migration pathway (or threat). combiae the 
human toxicity factor value (or ecosystem 
toxicity factor value] for the hazardous 
substailce with a mobility, persistence, and/ 
or bioaccumulation (or ecosystem 
bioaccumulation) potential factor value as 
follows: 

Ground water migration. 
-Determine a combined human toxicity/ 

mobility factor value for the h a z a r h s  
substance (see section 3.2.1). 

Surface water migration-overland/flood 
migration mnponent. 

-Determine a combbed hurnan toxicity/ 
persistence fact% value for the 
hazardous substance for the drinking 
water threat (see section 4.1.2.2,l). 

-Detemine a combiiled h m a n  toxicity/ 
persistence/bioaccmulation factor 
value for the hazardous substance for 
the human food chain threat (see 
W o n  4.1.3.2.1). 

-Determine a combined ecosystem 
toxicity/persisteoce/ bioaccumuiation 
factor value for the hazardous 
substance for the environmental threat 
(see section 4.1.42.1). 

Surface water migration-ground water to 
surface water migration component 

aetermine a combined human toxicity/ 
mobiiity/penistence factor vdue for 
the hazardous substance for the 
d-inking water theat (see section 
4.2.2.2.1). 

-Determine a combined human toxicity/ 
mobility/persistence/bioaccumuia!ion 
factor value for the hazardoos 
substance for the human food chain 
threat (see section 4.2.3.2.1). 

--- 
..... LDs < 5 ....-.-. -.- ......-..-..,. "... .- 

5 s lo, < SO..- ........ - .- .....-.--.. -.. 
50 g L b o  < 500.- ..-. - ......... - ........ -... 

< LDso .......................................... 
rot ataikbk .................................. 

-Determine a combined ecosystem 
toxicity/mobility/persis?ence/ 
bioaccunuktion factor value for the 
hazardous substance for the 
enviro.menta1 h e a t  (see section 
4.2.4.21). 

A~I  migra:ion. 
a t e m i n e  a combined human toxicity/ 

mobility factor value for the hazardous 
substance (see section 5.2.1). 

Determine each combined factor value fcr 
a hazardous substance by muitiplying the 
individual factor values appropriate to the 
pathway (or threat]. For each migration 
pathway (or threat) being eva!uated. select 
the hazardous substance with the highest 
combined factor valw and use that subs!lnce 
in evaluating the waste characteristics factor 
category of h e  pathway (or threat]. 

For the soil exposure pathway, select ?he 
hazardous substance wih the highest human 
toxicity factor value from among the 
substances that meet the criteria for observed 
contamination f o ~  the threat evaluated and 
use that substance in evaluating the waste 
characteristics factor cat.egory. 

2.42 Hazardous waste quantity. Evaluate 
the hazardous waste quantity factor by first 
assigning each source (or area of observed 
contamination) a source hazardous waste 
quantity value as  specified below. Sum these 
values to obtain the hazardous waste 
quantity factor value for the pathway being 
evaluated. 

In evaiuating the hazardous waste quantity 
factor for the three migration pathways. 
allocate hazardous substances and 
hazardom wastestreams to speci!!~ sources 
in the manner specified in section 2.2.2 
except: consider-hazardous substances ar,d 
hazardous westestreams that cam.ot be 
allocated to any specific source to constitute 
a separate "unallocated source" for p q o s e s  
of evaluating only this factor for the three 
migration pathways. Do not. however. 
include a hazardous substance or hazardous 
wastestream in the unallocated source for a 
migration pathway if there is definitive 
information indicating that the substacce or 
wastestream could only have been placed in 
s m c e s  with a containment fictor va!ue of 0 
for that migranon pathway. 

In evaluating the hazardous waste quantity 
factcr for the soil exposure pathway, allocate 
to each area of observed contamination only 
those hazardous substances that meet the 
ciiteria for observed contamination for that 
area of observed contamination and only 
those hazardous wastestreams that contain 
hazardous substances that meet the criteria 
for observed contamination for tha! area of 

1 -  
I ! I 

chxmal LDa (mg/lrg) 

observed contamination. Do not consider 
other hazardous substances or hazardoas 
wastestreams at the site in evaluating this 
factor for the soil exposure pathway. 

2.4.2.1 Source hazardous waste qua~tity. 
For each of the three migration pathways. 
assign a source hazardous waste quantity 
value to each source (includir! the 
unallocated source) having a containment 
factor value greater than 0 for the pathway 
baing evaluated. Consider the unailocated 
source to have a contaixment factor value 
greater than 0 for each migration pathway. 

For the soil exposure pathway, assin a 
source hazardous waste quar.tity va!ue to 
each area of obsenred contamination. as 
app!icable to the ?hreat b e i q  evaluated. 

For all pathways, evaluate source 
hazardous waste quantity u s i ~  the foilowing 
fo-xr measures in t??e followhg hierarchy: 

Hazardous constituent quantity. 
Hazardous wastestream quatity. 
Volume. 
Area. 

--- 
........... LR. < 2 - ................................ - 

2 5 Uho < 20 ............................ .- ..... 
20 L& < 200 ............................... 
200 < LDa ...........---..... -...- ..... - .... - 
LOW not availawe .........-......... - 

Foi the uailocated source, lise only the 
first two measures. 

Separate criteria app!y for assigning a 
source hazardous waste quantity value for 
radionuclides (see section 7251. 

2.4.2.1.1 Hazardous constituent quanhly. 
Evaluate hazardous constituent quantity for 

Dust or mist iL (mg:l) 

~ - -  -- ~ 

the source (or area of observed 
contaminationl based solelv on the mass of 

-. -- . . 
1 

~ . -  

--- I --- 
LC& < 0.2 L& < 20 ....................................... 
0 2  s L L  < 2 - ................................... 20 g L& < 2W ........................... 
2 LCso < 20 ................................ I 200 3 L& < 2,000 ........................ 
20 I LCh .......................................... 2.000 <LCsq ...................................... 
LCu 1-101 available - ................................ LG,, not avalable ................................... 

CERCLA hazaidous substakes (as defined in 
CERCLA section lM(14). as amended) 
allocated to the source (or area of obseived 
contamination), except: 

For a hazirdous waste listed pursu~nt to 
section 30[n of the Solid Waste Disposal Act, 
as amended by the Resource Conservation 
and Recovery Act of 1976 (RCRA). 42 U.S.C. 
6901 et seq., detennine its mass for the 
evaluation of this measure as  follows: 

-If the hmrdous waste is listed solely 
for Hazard Code T (toxic waste), 
include only the mess of constituents 
in the hazardous waste that are 
CERCLA hazardous substances md 
not the mass of the entire hazardous 
waste. 

-Lf the hazardous waste is listed for any 
other Hazard Code (including T plus 
any other Hazard Code), include the 
mass of the entire hazardous wzste. 

For a RCRA hazardous waste h a t  
exhibits the characteristics identified under 
section 3Wl of RCRA, as amended. 
detennine its mass for the evaitiation of !his 
measure as fc!iows: 

G a ~ ~ r v a p ~ r L C a ~ )  

--- 
1.000 
100 
10 
1 
0 

Assgned 
value 
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-If the hazardous waste exhibits only the TABLE  HAZARDOUS WASTE QUAN- contamination). For the soil exposure 
characteristic of toxicity (or only the T ~ W  EVALUA~ON E Q u ~ m o N ~ ~ c l ~ d ~ d  pathway, restrict the use of the volume 
characteristic of EP toxicity), include measure to those areas of observed 
only the mass of constituents in the contamination specified in section 5.1.2.2. 
hazardous waste that ate CERCLA 
hazardous substances and not the T~er I Measure 
mass of the entire hazardous waste. 

-If the hazardous waste exhibits any -. 

Untts 

fit 

fiZ 
fit 
Az 

other characteristic identified under 
section 3001 (including any other 
characteristic plus the characteristic of 
toxicity [or the characteristic of EP 
toxicity]). include the mass of the 
entire hazardous waste. 

Based on this mass, designated as C, assign 

Equabon Based on the volume, designated as V. 
assign a value to the volume measure as 32F foilows: 

For the migration pathways, assign the 
A / , ~  source a value for volume using the 

appropriate Tier C equation of Table 2-5. 
For the soil exposure pathway, assign the 

area of observed contamination a value for 
A1270 volume using the appropriate Tier C equation 
A'13 of Table 5-2 (section 5.1.2.2). A/34.000 

If the volume of the source (or volume of 

&dace 
impoundment 

(boned/ 
backfilled) 

......... tr&rwnt. 
............................ Pile 

..... Contaminated soil 

a value for hazardous constituent quantity as *DO not round to nearest mt-. the area of observed contamination if 
follows: Convert v o h e  to mass when ~~cessary: 1 applicable] can be determined, do not 

For the migration pathways, assign the t0"=2.000 W s = '  yard=4 drums=200 evaluate the area measure. Instead, assign 
source a value for hazardous constituent '!gaud volume of drums s m ~ e ,  the area measure a value of 0 and proceed to 
quantity'using the T ~ e r  A equation of Table 1 gallw section 2.4.2.1.5. If the volume cannot be 
2-5. 'Use land surface area under PIe- not surface determ~ned (or is not applicable for the soil area of ple 

For the soil exposure pathway, assign the exposure pathway), assign the source (or 
area of observed contamination a value using area of observed contaminahon) a value of 0 
the Tier A equation of Table 5-2 (secyon 2.4.2.1.2 Hazardous wastestream for the volume measure and proceed to 
5.12.2). quantity. Evaluate hazardous wastestream section 24.2.1.4. 

If the hazardous constituent quantity for quantity for the source tor area of observed 24.2.1.4 Area. Evaluate the area measure 
the source [or area of observed contamination) based on the mass of using the area of the source [or the area of 
contamination) is adequately determined hazardous wastestreams plus the mass of any the area of observed contamination). Based 
(that is, the total mass of all CERCLA additional CERCLA pollutants and on thls area, designated as A assign a value 
hazardous substances in the source and contaminants (as defined in CERCLA section to the area measure as follows: 
releases from the source [or in the area of 101[33]. as amended) that are allocated to the For the migration pathways, assign the 
observed contamination] is known or is source (or area of 0bServed contamination). source a value for area using the appropriate 

For a wastestream that consists solely of a ~i~~ D equation o f ~ a b l e  25. estimated with confidence)* hazardous waste listed pursuant to section not evaluate the other three m e a s w s  For the soil exposure pathway. assign the - RCRA* as amended Or that area of observed contamination a value for discussed below. Instead assign these other solely of a RCRA hazardous waste that 
three measmlres a value of 0 for the source (or exhibib the characteristics identified under 

area using the appropriate Tier D equation of 
area of observed contamination) and proceed section 3001 of RCRA. as amended, include Table 5-2 (section 5.1.2.2). 

. to section 2.4.2.1.5. the mass of that entire hazardous waste in waste 2.4.2.1.5 Calculation of source hazardous 
value, Select the highest of If the hazardous constituent quantity is not the evaluation of this measure. 

adequately determined assign the source (or Based on this mass, designated as  W. the values assigned to the source (or area of 
area of observed contamination) a value for assign a value for hazardous wastestream contamination) for the hazardous 
hazardous constituent quantity based on the quantity as  fodows: constituent quantity, hazardous wastestream 
available data and proceed to section For the figration pathways, assign the quantity, volume, and area measures. Assign 
2.4.2.12 source a value for hazardous wastestream this as the hazardous waste 

quantity using the Tier B equation of Table quantity Do round the nearest 
TABU 2-5.-HAZARDOUS WASTE 2-5. integer. 

F~~ the soil exposure pathway, ass@ the 2.4.2.2 Calculation of hazardous waste 
QUANTITY EVALUATION EQUATIONS area of observed contamination a value using quantityfactor value. Sum the source 

T i  

A 

B b  

Cb 

Dt 

Measure 

-- 
Hazardour 

calwbmt 
swnw (C) 

Hazardow 
wastestream 
quantity0 

Idlll). (V) 
Landfill ....................... 
Surface 

impoundment 
Surface 

impoundment 
(buned/backtilled) 

.................... Dwms c 

Tanks and 
contamners other 
thandnw 

SJI'~... 
Pile .............................. 
other.: ......................... 

Area(A) - ................... .... 
Landfill ........................ 
Surface 

wnpoundment 

Units 

Ib 

flS 
flJ 

ydS 

gallon 
y d ~  

Y,,. 

ftz 
fiz 

the Tier B equation of Table 5-2 (section hazardous waste quantity values assigned to 
Equabon 5.1.2.2). all sources (including the unallocated source) 

for Do not evaluate the volume and area or areas of observed contamination for the 
measures described below if the source is the pathway being evaluated and round this sum 
unallocated source or if the following to the neatest integer, except if the sum is 
condition applies: greater than 0, but less than 1, round it to 1. 

The hazardous wastestream quantity for Based on this value, select a hazardous waste 
the source [or area of observed quantity factor value for the pathway from 

~15,000 contamination) is adequately determined- Table 2 4 .  
that is, total mass of all hazardous 
wastestreams and CERCLA poliutants and 
contaminants for the source and releases TABU 2-6.-HAZARDOUS WASTE 

V/2.500 from the source [or for the area of observed QUANTITY FACTOR VALUES 
V/25 contami~ation) is known or is estimated with 
V/25 reasonable confidence. 

If the s o m e  is the unallocated source or if 
this condition applies, assign the volume and .................................................................... V/SMJ area a value of 0 for the (or 0 ...................................................... v12.5 area of observed contaminationl and pioceed 1' to 100 
to section 24.2.1.5. Othetwise. assign the Greater than 100 to 10,000 .......-..--....... 

............ Greaterthan10,000to1.000.000 
lor area of d ~ ~ e ~ ~ ~  contamination] a Greater than 1.000.000 ............................. 

100 
10.000 

1,000,000 
value for hazardous wastestteam quantity 

V/2.5 based on the available data and proceed to If the hazardous waste quantrty value s greater 
section 2.4.2.1.3. than 0. but less than 1, round d to 1 as speafied in 

~13,400 2.4.2.1.3 Volume. Evaluate the volume text For the pathway, if hazardous constrtuent quantc ~ 1 1 3  measure using the volume of the source [or i, ,tadequate)y dtmined, assign a ~ l u e  as 
the volume of the area of observed speafied in the text: do not assign the  awe of 1. 
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For a migra:ion pathway, if the hazardous category value to the pathway (or &!ma!) observed release (or observed 
constituent quantity is adequately from Table 2-7. contamination) for the pat!v:ay and 
determined [see sectiot? 2421.1) for all are at or above media-specific 
sources (or all portions of sources and TABLE 2-7.-WASTE CHARACTERISTICS benchmark values. These ' 

releases remaihing after a removal action). FACTOR CATEGORY VALUES benchmark values (see section 
assign the value from Table 2-6 as the 

- - - 2.5.2) include botb screening 
hazardous waste quantity factor value for the 
-I 

Waste characteristics p?od~%i 
concentrations and concentra:ions 

pathway. if the hazardous constituent vdue specified in regulatory limits (such 
quantity is not adequately determined for one as  Maximum Contaminant Level 
Or (Or he Or portions Of 0  ....................................................... 0  (MCL) values). or 
sources or releases remaining after a removal G~~~~~ 0  to less ma,., , ............. --For the human food chain threat in 
action) assign a factor value as  follows: 10 to less than 1  x102 ..................... - -...- 2 the surface rates  migration 

t If any target for that migration pathway 1  x 10' to than 1  x lo3 ,....,-...,.. 3 pathway, concentrations in tissue 
is subject to Level I or Level H concentrations 1  x  10s to Less than 1  x lW ................- ,,I 6 samples from aquatic human food (see section 2.5). assign either the value from 4 x lW to less than 1  X  10\.--.,-.- .....-. 10 

........ ............. Table 2-6 or a value of 100. whichever is 1 x 1 0 ‘ ~  lessthan thanx106 -.. 18 chain organisms are a! or above 
greater, as the hazardous waste quantity 1 ~ ~ 0 * t o l e ~ ~ t h a n 1 ~ 1 0 ~ . ~ ~ ~ ~ . ~ ~ . ~  32 benchmark values. Such tissue 
factor vafne for that pathway. t x lo7 to less than i x  IP ..,...-..-..-... 56 samples may be used in addition IU 

Lf none of the tawis for tfiat pathway is l'x 108 to less then 1 x loe ......-.,........... 190 media-specific concentrations only 
....................... 1  x100 to less than lxlOIO 11#) as specified in sections 4.1.3.3 and ..................... subject to Level or Level con-bations I x1on0 10 less man I x lons 320 

assign a factor vdue a s  follows: 4.2.3.3. 
1 ~ 1 0 ~ ~ t o l e ~ ~ t h a n 1 x 1 0 ~ ~  ...............-.... 560 
1 x10" ........................................................ 1,000 

-Leve! Ik 
-If there has been no removai action. 

. -- 
- -Media-specific conce~trations for the 

assign either the value from Table 2-6 target meet the criteria for an 
or a value of 10, whichever is greater, 
as the hazardous waste quantity factor 2.4.3.2 Fcchr cctego,ry value. considering observed release (or observed 

bioaccumuIation potential. For the d a c e  contamination) for the pathway, but value for that pathway. .- 
.water-human food chain h e a t  and the are less than media-specific 

-If &ere has been a m w a l  action: surface water-entironmental threat multiply benchmarks. If none of the 
--Deteimine 26 the toxicity or combined factor value, as hazardous substances eligible to be 

and consideration appropriate, from section 24.1.2 and the eva!uated for the sampling location 
the removal action. hazardous waste quantity factor value from has an applicable benchmark, 

--If the value that would be assigned wction 24a subject to: assign Level II to the actual 
from Table %6 without A maximum product of 1 X1012, and contamination at the sampling 
consideytion of the removal action . . A mdmum product exclusive of the location, or 
would be 100 or greater. assign bioaccumulation (or ecosystem 
either the value from Table 2-8 

--For observed releases based on 
bioaccumulation) potential factor of 1xlOd. direct observation. assign Level If. 

with consideration the removai Based on the total waste characteristics to targets as specitied in sections 3, 
action Or a oflOa whichever product assign a waste characteristics factor 4, and 6, or 
is greater, as the waste category value to  these threats from Table . ' 

quantity factor vatue for the --For the human food chain threat in 
2-7. 

pathway. the surface water migration . . 
2 5  Targets. pathway, concentrations in tissue 

--If the that be The types of targets evaiuated include the 
from Table 2-6 withwt samples from aquatic hGman food 

following: chain organisms, when applicable. 
consideration of the removal action . Individual (factor name varjes by 
would be less than 100. assign a pathway and h a t ) .  

are below benchmark values. 
value of 10 as the hazardous- waste . H~~~ population 

-If a target is subject to both Level I and 
quantity factor value for the Level 11 concentrations for a pathway 

Resources (these vary by pathway and 
pathway. (or threat), evaluate the target using 

theat). 
For the soil expoare pathway, if the Sensitive environinents (included for all 

Level I concentrations for that 

hazardous constituent quantity is adequately pathways except ground water migration). 
pathway (or threat). 

determined for all areas of observed The factor values that may be assigned to Potential contamination: Targel is 
contamination. assign the value from Table each type of target have the =me range for subject a potential (that is, taeet is 
2-6 a s  the hazardous waste quantity factor each pathway for which that type of target is not associeted actual for 
value. If the hazardous constituent quantity is evaluated The factor value for most types of that pathway Or threat). 
not adequately determined for one or more targets depends on whether the target is Assign a factor value for individual risk s s  
areas cf observed contamination, assign subject to actual or potential contamination follows (select the hi&est value that applies 
either the value from Table 2-6 or a value of for the pathway and whether the actual to the pathway or threat): 
10, whichever is greater, as the hazardous contamination is Level I or Level 1I: 50 points if any individual is exposed to 
waste quantity factor value. Actual contamination: Target is Level I concentrations. 

2.4.3 Waste chamcteristics factor associated either with a sampling iocation 45 points if any individllal is exposed to 
cotegory volue. Determine the waste that meets the criteria for an observed Level I1 concentrations. 
characteristics factor category value as re!ease (or observed contamination) for the Maximum of u) points if any individual 
specified in section 2.4.3.1 for all pathways pathway or with an observed release based .is subject to potential c o n ~ a t i o n .  
and threats except the &ace water-human on direct observation for the pathway value assigned is 20 multiplied by the 
food chain threat and the surface water- (additiona! criteria apply for establishing distance or dilution weight appropriate to the 
environmental threat. Detenxirie the waste actual contamiaation for the human food pathwcy. 
characteristics factor category value for these chain threat in the surface water migration Assign factor values for population and 
latter two ti.-ra:das specified in section pathway, see sections 4.1.3.3 and 4.2.3.3). sensitive enuironrner.ts as  follo\vs: 
2.4.3.2. sections 3 through 6 specify how to determine Sum Level I taVe!S and multiply by 10. 

24.3.1 Foctor category value. For the the targets associated with a sampling (Level I is not used for sensitive 
pathway (or threat) being evaluated, multiply location or with an o & e ~ e d  release based environrients in the soil exposure and ai: 
the toxicity or combined factor value. as on direct observation. Determine whether the migration pathways.) - 
sppropriate. from section 2.4.1.2 and the actual contamination is Level I or Level I1 as Sum Level I1 targets. 
hazardous waste quantity factor value from follows: Multiply potential targets by distance or 
section 2.1.2.2, subject to a maximum product . -Level 1: dilution weights appropriate to the pa:hwsy, 
of I XI@. Based on this .waste characteristics - -Media-specilic concentrations for the sum. and divide by 10. Distance or dilution 
product ass@ a yaste characteristics factor target meet the criteria for an weighting accounts for diminishing expost?re 
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with increasing distance or dilution within 
the different pathways. 

Sum the values for the three levels. 
In addition, resource value points are 

assigned within all pathways for welfare- 
related impacts (for example, impacts to 
agricultural land), but do not depend on 
whether there is actual or potential 
contamination 
2.5.1 Determination of level of actual 

contamination at a sampling location. 
Determine whether Level I concentrations or 
Level I1 concentrations apply at a sampling 
location (and thus to the associated targets) 
as follows: 

Select the benchmarks applicable to the 
pathway (or threat) being evaluated. 

Compare the concentrations of 
hazardous substances in the sample (or 
comparable samples) to their benchmark 
concentrations for the pathway (or threat), as 
specified in section 2 5 2  

Determine which level applies based on 
this comparison. 

If none of the hazardous substances 
ehgible to be evaluated for the sampling 
location has an applicable benchmark, assign 
Level 11 to the actual contamination at  that 
sampling location for the pathway (or threat). 

In making the comparison consider only 
those samples, and only those hazardous 
substances in the sample. that meet the 
criteria for an observed release (or observed 
contamination) for the pathway, except: 
tissue samples from aquatic human food 
chain organisms may also be used as  
specified in sections 4.1.3.3 and 4.2.3.3 of the 
surface water-human food chain threat. If any 
hazardous substance is present in more than 
one comparable sample for the sampling 
location use the highest concentration of that 
hazardous substance from any of the 
comparable samples in making the 
comparisons. 

Treat sets of samples that are not 
comparable separately and make a separate 
comparison for each such set. 
2.5.2 Comparison to benchmarks. Use the 

following media-specific benchmarks for 
making the comparisons for the indicated 
pathway (or threat]: 

Maximum Contaminant Level Goals 
(MCLGst--ground water migration pathway 
and drinking water threat in surface water 
migration pathway. Use only MUG values 
greater than 0. 

Maximum Contaminant Levels (MCLs)- 
ground water migration pathway and 
drinking water threat in surface water 

- 
rn ;ation pathway. 

Food and Drug Admidistration Action 
Level (FDAAL) for fish or shellfish-human 
food chain threat in surface water migration 
pathway. 

EPA Ambient Water Quality Criteria 
(AWQC) for protection of aquatic life- 
environmental threat in surface water 
migration pathway. 

EPA Ambient Aquatic Life Advisory 
Concentrations (AALAC)-environmental 
threat in surface water migration pathway. 

National Ambient Air Quality Standards 
[NAAQSbair migration pathway. 

National Emission Standards for 
Hazardous Air Pollutants (NESHAPsbair 
migration pathway. Use only those NESHAPs 
promulgated in ambient concentration units. 
S 4 5  1999 0058(03)( 13-DEC-90- 1 1:23:26) 

Screening concentration for cancer 
corresponding to that concentration that 
corresponds to the individual cancer risk 
for i&alation exposures (air migration 
pathwavl or for oral exposures [ground water 
kigration pathway: &ing water and 
human food chain threats in surface water 
migration pathway; and soil exposure 
pathway). 

Screening concentration for noncancer 
toxicological responses corresponding to the 
IUD for inhalation exposures [air migration 
pathway) or for oral exposures (ground water 
migration pathway: drinking water and 
human food chain threats in surface water 
migration pathway; and soil exposure 
pathway). 

Select the benchmark[s] applicable to the 
pathway [or threat) being evaluated as 
specified in sections 3 through 6. Compare the 
concentration of each hazardous substance 
from the sampling location to its benchmark 
wncentrationts) for that pathway (or threat). 
Use only those samples and only those 
hazardous substances in the sample that 
meet the criteria for an observed release (or 
observed contamination) for the pathway, 
except: tissue samples from aquatic human 
food chain organisms may be used as 
specified in sections 4.1.3.3 and 4.2.3.3. If the 
concentration of any applicable hazardous 
substance from any sample equals or exceeds 
its benchmark concentration. consider the 
sampling location to be subject to Level I 
concentrations for that pathway (or threat). If 
more than one benchmark applies to the 
hazardous substance. assign Level I if the 
concentration of the hazadous substance 
equals or exceeds the lowest applicable . . 

benchmark concentration. 
If no hazardous substance individually 

equals or exceeds its benchmark 
concentration. but more than one hazardous 
substance either meets the criteria for an 
observed release [or observed 
contamination) for the sample (or comparable 
samples) or is eligible to be evaluated for a 
tissue sample (see sections 4.1.3.3 and 4.2.3.3). 
calculate the indices I and J specified below 
based on these hazardous substances. 

For those hazardous substances that are 
carcinogens (that is, those having a 
carcinogen weight-of-evidence classification 
of A, B, or C), calculate an index I for the 
sample location as follows: 

where: 
C,=Concentration of hazardous substance i 

in sample (or highest concentration of 
hazardous substance i from amom " 
comparable samples). 

SC,=Screening concentration for cancer 
corresponding to that concentration that 
corresponds to its individual cancer 
risk f$ applicable exposure (inhalation 
or oral) for hazardous substance i. 

n=Number of applicable hazardous 
substances in samp!e (or comparable 
samples) that are carcinogens and for 
which an SC, is available. 

For those hazardous substances for which 
an IUD is available. calculate an index 1 fnr 
the sample location as follows: 

where: 
C,=Concentration of hazardous substance j 

in sample (or highest concentration of 
hazardous substance j from among 
comparable samples). 

~ ~ , = ~ c & e n i n ~  concentration for noncancer 
toxicological responses corresponding to 
IUD for applicable exposure (inhalation 
or oral) for hazardous substance j. 

m=Number of applicable hazardous 
substances in sample (or comparable 
samples) for which a CR, is available. 

If either I or J equals or exceeds 1, consider 
the sampling location to be subject to Level I 
concentrations for that pathway (or threat). If 
both I and J are less than I. consider the 
sampling location to be subject to Level II 
concentrations for that pathway (or threat). 
If, for the sampling location, there are sets of 
samples that are not comparable, calculate I 
and J separately for each such set. and use 
the highest calculated values of I and J to 
assign Level I and Level II. 

See sections 7.3.1 and 7.3.2 for criteria for 
determining the level of contamination for 
radioactive substances. 

3.0 Gmund Water Migration Pathway 
Evaluate the m u n d  water mimation 

pathway based'bn three factor categories: 
likelihood of release. waste characteristics. 
and targets. Figure 3-1 indicates the factors 
included within each factor category. 

Determine the ground water migration 
pathway score (S,) in terms of the factor 
category values as follows: 

where: 
LR=Likelihood of release factor category 

value. 
WC=Waste characteristics factor category 

value. 
T=Targets factor category vahie. 
SF =Scaling factor. 

Table 3-1 outlines the specific calculation 
procedure. _ 

Calculate a separate ground water 
migration pathway score for each aquifer, 
using the factor category values for that 
aquifer for likelihood of release, waste 
characteristics, and targets.-In doing so. 
include both the targets using water from that 
aquifer and the targets using water from all 
overlying aquifers through which the 
hazardous substances would migrate to reach 
the aquifer being evaluated. Assign the 
highest ground water migration pathway 
score that results for any aquifer as the 
ground water migration pathway score for 
the site. 
W U N G  C O M  6!jSO-SO-N 



Likelihood Release 

Observed Release 

or 

Potential to Releaso 
Containment 
Net Precipitation 
Depth to Aquifer 
Travel Time 

Waste Characteristics (WC) Targets (T) 

-- 

Toxicity/Mobility 
Toxicity - Chronic - Carcinogenic 
- Acute 
Mobility - Water ~olubilit~ 
- Distribution 

Coefficient (Kd) 
Hazardous Waste Quantity 

Hazardous Constituent 
Quantity 
Hazardous Wastestream 
Quantity \ 

Volume 
Area 

Nearest Well 
Population 

Level I Concentrations 
Level I1 Concentrations 
Potential Contamination 

Resources 
Wellhead Protection Area 

FIGURE 3-1 
OVERVIEW OF GROUND WATER MIGRATION PATHWAY 

I 
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Fz-tor cat- and factors value 
- . - .  

LikcahoodatJ?ebse&~Aqdkr:  
1. Obsenred Psisass .-- ........................ -*------.--.--.----.-- .........-- . 
2 Potenkt to Release: 

. 2a. Containmaat ......................................................................................................... 
2b. Net R-tion ....................................................................................... - ........-..-......... L ..-. ................................................ 
2c. Depth to Aquifer ............................................................................................................................................ ................ 
2d. Travel Xrne ......---.-.--.-.-----.------....-----..- ---.: .-.--: 
2e. Potential to Rsiease Ilires 2a(2b +Pc.t2d)l ........................................................................................................................ 

3. L k M  07 Release mer of lines 1 and 2e) ....................................................................................................................... 
waste chwm- 

4. Toxjcii/Mobil%y ...................................................................................................................................................... 
5. Hazardous Waste Ouantrty ...- .............................................. ----- ---- .-......,a- 

6. Waste Ct?amaeW - ..................................................................................... 
T8rgek . . 

7. Nearest Well ........,-.-.... I. .................................................................................................................................. 
8. Populatiorr 

8a. Level l Coocentraths -....--....-...--... -- -...--.--.-....-.-. -... . ..................................... 
8b. Level II Gmcentraions .-.- ..................................................................................................... 
&. Potential Contamina tion... ; ........................................................................................................................................ 
ad. Population (lines 8a+8b+8c) ..................................... - -.- ................................................................................. :, .... . 9. Resources -.- .......................................................................................................................................... 

13. Wellhear! Protection Area .......................................................................................................... .- ........... 
11. Tar- (tines 7+6d+9+10) .- ..,--..-.....-... - ....................................................... - ..- ............................................. ! 

Ornuad Water Migration Score for an Aquiter: 
12. Aquifer Score [(lines 3.~6 x 11)/82.5001 ........................................................................................................................................... 

Omund Water Miimtknhthway Score: 
13. Pathway Score (S,). (highest Mkre from lice 12 for ail aquifersevabaw-- - ........ ., .............-..- - .--.. .................................... : 

- -- ~- - -  . - 
Maximum value aedies to w&e chacacteristics catemw. ' Maximum vahm nbi applicable. 
' Ih nol round to nearest integer. 

3.0.1 Geneml co.7sidemiions 
3.0.1.1 Ground water tcrget distance limi:. 

The target distance limit defines the 
maximum dista~ce from the sources at the 
site over which targets are evaluated. Use a 
target distance h i t  of 4 miles for the ground 
water migration pathway, except when 
aquifer discontinl;ities apply (see section 
3.0.1.2.21. Furthermore. consider any well with 
an observed release from a source at the site 
(see section 3.1.1) to lie within the target 
distance limit of the site, regardless of the 
well's distance from the sources a t  the site. 

For sites that consist solely ofa 
contaminated ground water plume with no 
identifies source, begin measuring the &mile 
target distance limit at the center of the area 
c;f observed ground water contamination. 
Determine tne area of observed ground water 
contamination based on available samples 
that meet the criteria for an observed release. 

3.0.1.2 Aquifer boundarxes. Combine 
multiple aquifers into a single hydrolegic &-,it 
for scoring pnrposes if aquifer 
intercorncctions can be established for these 
aquifers. 1 conhst ,  restrict aquifer 
bo.=daries if aqnifer discontinuities cen be 
established. 

30.1.21 Aquifer interconnections. 
Evaluate whe?her aquifer interconne~tiors 
cccur within 2 miles of *e sowces a: the site. 
If h e y  occur wi t~ in  tbis 2-mile distance, 
ccmbine :he aquifers having interconnections 
in scoring the site. In additior,, if observed 
grcund water contamination attributable to 
the sources at the site extends bayond 2 miles 
fram the sources, use any 1oca:ions within t3e 
limits of tbis observed ground water 
con:arnina!ion in eva!uating aquifer 
Interconnections. If da'jl are not adequate to 
eYt-.bliss aquiier int?rcomectior.s, eca!l:.i:s 
Ike a ~ l f e r s  as sep~rate acpifers. 

3.0.1.2.3 Aquijer discontircities. Evaluate 
whether aquifer discontinuities occur within 
the C~ciie target dis!ance limit. An aqsifer 
discontimity occurs for scoring purposes 
only wken a geologic, topographic, or other 
structure or feature entirely traasects an 
aquifer wiihin the Cmile target distance limit. 
thereby creating a continuous boundary to 
ground water flow witbin this limit If two or 
more aqaifers can be combined into a single 
bydrdogic unit for scaring parpo~ea an 
aquifer disconthuity occurs only when the 
strnctPre or feature errtirely transects f i e  
bouadaries of this sia& Iiydrologic unit. 

When an aqcifer discontinuity is 
esteblished within the &mile :arget distance 
firnit. exclude ?bat portion of the aquifer 
bej~ond the discontinuity in wduatirg the 
grouhd water migration pathway. However. if 
hazardous subs'inces have migrated aaoss 
an apparent discontinuity within the &mile 
target distance limit, do not consider this to 
be a discontinuity in scoring the site. 

3.0.1.3 Karst aquifer. Give a karst aquifer 
Ciat underlies any portion of the sources at 
the si!e special consideration in the 
evalilation of two potential to release factors 
,(dep'J1 to aquifer in section 3.1.2.3 and travel 
time in section 3.1.241, one waste 
characteristics factor (mobility in section 
3.2.1.2). and two t a ~ e t s  factors (nearest well 
in sectior 3.3.1 aad potential contamination 
in section 3.3.2.41. 

3.1 LikeIihood ofrelease. For an aquifer, 
evaiuate the likelihood of release factor 
cdtegary in terms of en observed release 
factor or a potential to release factor. 

3.1.1 Observed release. Establish an 
~Lserved release to an aquifer by 
dmozsirating tha! the site has released a 
hazardous substance to the aquifer. Base this 
I,?xxmstrztior. or, eiC?sr: 

Dized observa- material that 
contains one or =ore hazardous substances 
has been deposited into or has been o ~ s € ! N ~  
entering the aquifer. 

&mica1 &dysis-an analysis of 
mound water samples from (he aquifer 
ibdicstes thal the&ncentration oi hazardous 
substance(s) has increased significantly 
above tke backgmd co~ceatratioll for the 
sits (see section 2.3). Some gort%n of the 
significant increase must be attniutable to 
the site to establish the obsemed release, 
except when the source itself consists of a 
ground water plume with no ideetified 
s m e ,  no separate attribution is required. 

If an o b s e d  release can be esPaMishea 
for &e aquifer, assign the aquifer an 
observed release factor v a l e  of 550, enter 
this value in Table 3-I, and proceed to 
section 3.u If an observed release cannot be 
established for tbe aquifer, assign an 
observed release factor value of 0, ester this 
value in Table 3-1, and proceed to section 
3.1.2. 

3.12 Potential to release. Evaluate 
potential to release only if an observed 
re!ease carinot be established for the aquifer. 
Evaicate potGntia1 to release based on four 
factors: containment. net precipitation, depth 
to aq.Afer, and travel time. For scurces 
o~~er1yir.g karst terrain, give any karst aquifer 
that cnderlies anv   or ti on of the sources at . . 
&e site specia! consideration in evaluaticg 
d e ~ t k  to aauifer and travel time, as s~ecified 
in ;ectioas3.1.23 and 3.1.24. 

3.1.2.1 Containment. Assign a 
coatainnen! factor value from Table 3-2 to 
each source at the site. Select the highest 
containment factor value a s s i ~ e d  to those 
sources with a source hazardos waste 
qilantity value of 0.5 or more (see section 
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2.4.2.1S). [Do not include this minimum size 
requirement in evaluating any other factor of 
this pathway.) Assign this highest value as  
the containment factor value for the aquifer 
being evaluated. Enter this value in Table ' 

3-1. 
If no source at the site meets the minimum 

size requirement, then select the highest 
value assigned to the sources at the site and 

assign it as the containment factor value for 
the aquifer being evaluated. Enter this value 
in Table 3 4 .  

3.1.2.2 Net precipitation. Assign a net 
precipitation factor value to the site. Figure 
3-2 provides computed net precipitation 
factor values, based on site location. Where 
necessary, determine the net precipitation 
factor value as follows: 

Determine monthly precipitation and 
monthly evapotranspiration: 

-Use local measured monthly averages. 
-When local data are not available, use 

monthly averages from the nearest 
National Oceanographic and 
Atmospheric Administration weather 
station that is in a similar geographic 
setting. 

TABU 3-2.---~ONTAINMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY 

Source I Assianed value 

(with 

Al Sources (Except Surtace Impocndments, Land Treatment, Containers, urd Tanks) 
Evidence of ha;rardous substance migration from source area (i.e.. source area includes source and any 

associated containment sbuctures). 
No liner ................................................................................. : ................................................................................................. 
No evidence of hazardous substance migration from source area, a liner, and 

(a) None of the following present (1) maintained engine@& cover, or (2) functioning and maintained m n  
contrd system and runoff management system, or (3) functioning leachate collection and removal system 
immeateIy above liner. 

@) Any om of the three items in (a) present ..................................................................................................................... 
(c) Any two of the items in (a) present .............................................................................................................................. 
(d) AU three items in (a) present pkrs a hrnctioning ground water monitoring system ................................................... 
(e) All items in (Q present pkrs no bulk or noncontainerized liquids nor materials containing free liquids 

~ e d i n s o w c e a r e a  
No evidence of haavQus substance migration from source area double liner with functioning leachate collection 

and removal system above and between Iner$ fwrctioning ground water monitoring system end: 
(0 Only one of the following deficiencies present in containment: (1) kdk u nofmntainerized l i i  or 

matms containing free liquids deposited in source area, or (2) no or nonfunctioning or nonmaintained ruw 
on control system and nnoff management system, a (3) no or n0nmaintak-d engineered cover. 

(9) None of the dekiencies in (f) present. .......................................................................................................................... 
Source area inside or uder maintained intact struc(ure that provides potectkx~ from precipitation so that neither 

nmoff nor leachate is generated. bquii or materials containing free liquids not &posited in source area and 
frrnctioning and maintained run-on control present. 

Surface Impoundment 

Evidence of hazardous substance migration born suface impoundment .- ....................................................................... 
No liner .................................................................. ......."...-..... .......................................................................................... 
F r e e - l i i  pesent with either no diking. unsound diking, or diking that is not regularly inspected and maintained- 
No evidence of hazardous substance migration from surface impoundment free liquids present, sound diking that 

is regularly inspected and maintained. adequate freeboard, end: 
(a) Liner ...................................................................................................................... ........................................................ 
@) Liner with functioniog leachate collection and removal system &!ow liner, and functioning ground water 

monitoringsystem. 
(c) Double liner with functioning leachate collection and removal system behveen liner$ and fmctbning grcund 

water monitoring system 
No evidence of hazardous substamx migration from surface impoundment and all free liquids etbninated at 

doatre (either by removal of liquids or W i t i o n  of remaining wastes and W e  residues). 
Lnd Treatment 

Evidence of hazardous substance migration from land treatment zone ............................................................................. 
NO tumtionmg, maintained, NMWI control and runoff management system .................................................................... 
No evidence of hazardous substance migration from land treatment zone end: 

(a) Funct~oning and maintained run-on control and ~ l o f f  management Jystem ............................................................ 
(b) Functioning and maintained run-on contrd and runoff management system, and vegetative cover 

established wer entire land treatment area 
(c) LBnd treatment area maintained in c o m p ( i i  with 40 CFR 264280 ...................................................................... 

10 

10 

10 

9 
7 
5 
3 

10 
10 
10 

9 
5 

3 

Evaluate using All sources aiteria 
a free liquid deposned). 

10 
10 

7 
5 

0 



(c) Tank and amkry eqrnpment panded Wm, seconQry ccntainment system that detects arxl wllects sp~lled 
or leaked hazardous substances and acamdated prscgilaiion and has suffrccent capacity to contain 110 
P e m  d volume of largest tank wrthn, contamrnent area, sp~lled a leaked hazardous substances and 
acmmdated praclpnabon removed in Omely manner, at least week% mpecwm of lank and seamdary 
CoWwwr~ent system all kakng or unfit-toruse tar?k systems promptly responded to, and hmcbomng ground 
water Ivwfmmg system 

(d) CknUmmm system has sufficient capmy to hdd volume of ad tanks whln tank contilimnent area and to 
pov& edequate beboard scngle liner under that contcunment area wth f u m  leachate cdlecbon and 
~elsystsmbebwlnerlnerandhncborunggrourdwatermontonngsystem 

(e) Same as (d) except: QuMe liner under tank conmnment area wtth funcbonmg kachate wlkbon and 
removal system between liners. 

Tank is above ground, and lnsde or under maintained mtaci structure that pr& protedhn from -tion 
so that wthw Nooff nor leachate would be generated from any mated relea+ trom tank, liquids a 
m a t a s  conta~nng free Gquds not deposrted m any tank, and funcbontng and mamtamed ~ l ~ o n  cmt~ol 
present - 
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,TABLE ~ - ~ . ~ A M M E M ~ A C T O R ~ A L U E S  FOR &+OUND ' h f ~ t f ~ . M ~ ~ & f l O l J  P ~ ~ w ~ ~ - - C O n t i n u e d  - . - ,- 

BILUHO CODE exO-504 

Sarce 
- 

ContPhwn 
Alk conaims buried ....................................................................................................... 
Evidence of hazardous bubstance migration from cont@w area (i.e.. container area includes conevners and any 

sssociated containment strucbxes). 
No her ( a  no essentialty imperviaus base) under containe r area. - - .......................................................................... 
No diking (or no similar structure) swrocmding container area ........................................ - ---.-.-....-----..--.. 
Diking.suromdtng uxneinar area rrnsclund or not regum ' v e d  and ma~ntained , ...............- .."--.........-.-..-- 
No ewde-me of hazardous substance migration from cmtamer afea. container area $wounded by Jound dikjng 

mat is regvlarfy mpected and maintained, and 
(a) Linec (a essentialty impmiow base) cowher a m  -...-.....- : .....-.......... , ..,, .............................. . .... 
@) EEssenbally impenrious base Mder contsner area with Ciqirids c d i  and removal ystm .......................... 
(~)COOtainmntsystembrMesessentiallyimperviousbase.liquidsoogectionsystem,Bufffcientoepecilyio 

contain 10 percent of vdume d pll containem and functioning and maintained iun-on Wd- plus 
~ g r o u n d w a t e r r o n i t o r i n g s y s t e m , e n d s p i 7 e p o r l e s k e d ~ d o u s ~ c m d ~ t e d  
~ t i o R r e m o v e d i \ ~ m e n n e r m p r w e n t o v e r f k w l o f ~ s y s t e m , a t l e e s t r r e e k ~ ~ o f  
containerS hruerdars substances in leaking a deteiicuating ammnem transferred to containers in good 
cof&im and containers sealed acepi when waste is added a removed 

( d ) F r e e ~ p a s e n t ~ m e n t s y s t e m ~ h a P ~ c i t y t o t ~ t o t a l ~ r d u m e o t ~ c o n t a i n e n a n d  
to provide adequate freehud.-single liner under wntaim area with trrnctionmg leachate collectiDn 8nd, 
remavalsystembelowliner,andfunctioning~water~itoringfy?tem. 

(e) Same as (d) except double brer bier container area wtth fun&nug leachate collection and removal 
SyStembotweenLinerr 

Contamers inside a under maintained intact sbwwe that provides protectkm from pmipiution so ihat milher 
nnoff nor Whale warld be generated from any unsealed or Nptued wnta~ners. liquids or materials 
containing free Squids not deposhd in any container, and functioninq and maintained nrrroff control present 

Ncevidenceoihazardwssubstancemigration'fromcontainerarea.containersleakrnff andall freeliquids 
eliminated at closure (erther by remod of liquid or sokddimbon of remaining wastes and waste residues). 

Tank 
Betow-ground tank .- ..,.....-.........,.- : .. ................................................................................................................. 
Evujence ol hazardous substanpe migration from tank area Qa, tank area inckrdes tank. amS!ary aqugnnen~ 
such as pipin& and any as5008ted containment sbuclures). 

Tank and ancilky equipment not provided with secondary containment fe-&. liner under tank area; vadt system. 
douMe wan). 

No diking (or no s i m h  -0) surran&ng tank end ancillary eqmpment ............-...-. ............ - .......................... A ..". 
olkine.mmmdiq tankandimdlayequipmentunsoundornotregu~inspectedand maimmed ........................... 
~ ~ d ~ d o u s r u b s t c t n c e ~ a t i o n k o m t a n k a r e a t a n k a n d a n c i l l a r y e q u i p r r ~ n t s u n ~ b y  

sound dikinq mat is regdarty hspected and maintained. and 
(a) Tank and ancillary equrpnent provided with seandacy containment - ................................................... - ........... 
@) Tank a~d Bncillay equPment provided with secondary con'ainment wilh leak detecbon and cdleciion 
svstem. 

Assigned value 

Evaluate using M sowom aiteria 
10 

10 
. 10 

10 

9 
7 

- 5 

- 
. - 

5 - 

3 

0 

EMkrateusingAUrouCercriteM(withn0kdk 
or free l i i  deposited). 

Evaluate using AM sources criteria 
10 

10 

10 - 
10 

9 
7 



NET PRECIPITATION FACTOR VALUES 
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FIGURE 3-2 
NET PRECIPITATION FACTOR VALUES 

(CONCLUDED) 

BILLING CODE 65W4O-C 
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-When measured monthly 
evapotranspiration is not available. 
calculate monthly potential 
evawtransvuation El as follows: 
E, = 0.6 F;(IO T , / I ~  " 

where: 
&=Monthly potential 

evapotranspiration [inches) for 
month i. 

F,=Monthly latitude adjusting value 
for month i. 

T,=Mean monthly temperature ('C) 
for month i. 

a = 6 . 7 5 ~ 1 0 - ~ I ~ - 7 . 7 1 ~ 1 0 - ~ 1 ~ +  
1.79 X10-* 1+0.49239 

Select the latitude adjusting value for each 
month from Table 33. For latitudes lower 
than 50' North or 20" South. determine the 
monthly latitude adjusting value by 
interpolation. 

Calculate monthly net precipitation by 
subtracting monthly evapotranspiration [or 

.monthly potential evapotranspiration) from 
monthly ~recivitation. If evavotransviration 
(or potiniial ~vapotranspiraiion) exceeds 
mechitation for a month. assim that month a . s " 
net precipitation value of 0. 

Calculate the annual net precipitation by 
summing the monthly net precipitation 
values. 

Based on the annual net precipitation. 
assign a net precipitation factor value from 
Table 3-4. 

Enter the value assigned from Figure 3-2 or 
fromTable 3-4. as appropriate. in Table 3-1. 

Latitude - - 
Month 

Jan. I Feb. March April May 1 June Oa. 
7- 

Net precipitation finches) 

I 

3.1.2.3 Depth to aquifer. Evaluate depth 
to aquifer by determining the depth from the 
lowest known point of hazardous substances 
at a Bite to the top of the aquifer being 
evaluated, considering all layers in that 
interval. Measure the depth to an aquifer as 
the distance from the surface to the top of the 
aquifer minus the distance from the surface 
to the lowest known point of hazardous 
substances eligible to be evaluated for that 
aquifer. In evaluating depth to aquifer in 
karst terrain, assign a thickness of CI feet to a 
karst aquifer that underlies any portion of the 
sources at the site. Based on the calculated 
depth, assign a value from Table 3-5 to the 
depth to aquifer factor. 

Determine the depth to aqulfer only at 
locations within 2 miles of the sources at the 
site-except: if observed ground water 

0 ................................ " .................................. 
Grsaterthanotos , ............................... 
. h t e r  than 5 to 15 , ............................... 
&Baterlhan15to30 ................................ 
&atBI than 30 ...................................... 

contamination attributable to sources at the 
site extends more than 2 miles beyond these 
sources, w e  any location within the limits of 
this observed ground water contamination 
when evaluating the depth to aquifer factor 
for any aquifer that does not have an 
observed release. If the necessary geologic 
information is available a t  multiple locations. 
calculate the depth to aquifer at each 
location. Use the location having the smallest 
depth to assign the factor value. Enter this 
value in Table 3-1. 

0 
1 
3 
6 
10 

Depth to aquifer (feet) 

.Use depth of all layers between the hazardws 
substances a d  aauifer. A s  :r, a thickness of 0 feet 

w d e d  

Less than a equal to 25 .......................... 
................. ........... Gmaterthan2Sto250 " 

Great= than 250 - ...................................... 

toanykanteqvifei 
sources at the site. 

5 
3 
1 

that md&ies any portion of the 

3.1.2.4 Tmvel time. Evaluate the travel 
time factor based on the geologic materials in 
the interval between the-lowest known point 
of hazardous substan- at  the site and the 

top of the aquifer being evaluated. Assign a 
value to the travel time factor as  follows: 

If the depth to aquifer (see section 3.12.3) 
is 10 feet or less. assign a value of 35. 

If. for the interval being evaluated all 
layers that underlie a portion of the sources 
at the site are karst assign a value of 35. 

Otherwise: 
-Select the lowest hydraulic conductivity 

layeds) from within the above interval. 
Consider only layers at least 3 feet 
thick. However. do not consider lavers 
or portions of layers within the f i 2  10 
feet of the depth to the aquifer. 

-Determine hydraulic conductivities for 
individual layers from Table 3-6 or 
from in-situ or laboratory tests. Use 
representative, measured. hydraulic 
conductivity values whenever 
available. 

-If more than one layer has the same 
lowest hydraulic conductivity, include 
all such layers and sum their 
thicknesses. Assign a thickness of 0 
feet to a karst layer that underlies any 
portion of the sources at the site. 

-Assign a value from Table 3-7 to the 
travel time factor. based on the 
thickness and hydraulic conductivit3. 
of the lowest hydraulic conductivity 
lay&). 



T-E 3-6.-HYOAW COWDVCTNilY OF GHKOGIC MATERIALS 

Type of malerial 

- . - .  . - 
Hydraulic mdw%viry (anlsec) Greater Greatsr Greaer 

msn3tO: 4han5b'  hanm s.~=. 
GreatafhanueqmltoM-C--,- .,.- ............................................... - . . . . . . .  35 35 25 ............ Less man to-'to lrs -,,,.... " .....--.....-..-... " . .  35 15 15 
~ess man 10-=t0 10-~-.-,.--- - -, .......................................................... 15 5 5 ...... L .  1 - . -  ........................................................................... 5 1 1 

- - p- - 

ndepthmaqviferis tO fee fa~a i f , f a tSe in t&be ingeduated ,  a l i l t y e n t h a t ~ a p o r t i o n a f  the~atthesitesrekasfassignavahaeol 
35 

Determine trave! 'lime only at locations 
within 2 miles of the s(rices at the site. 
except: if observed ground water 
contamination attrimable to sources at the 
site extendsmore than 2miles beyond ihese 
sowces, use any location within the iimits d 
this observed ground water contamination 
when evaluating thetravel time factor for a3y 
aquifer that does not have an observed 
release. If the necessary subsurface geologic 
i ~ f o m t i o n  is availableat multipie locations, 
evaluate the travel time factor at each 
location. Use !he location having the highest 
travel time factor value to assign the factor 
va!ue for the aquifer. Enter this value in 
Table 3-1. 
3.1.25 Calculation of potential to releose 

factor volne. Sum the factor values for net 
precipitation, depth to aquifer, and travel 
time, a d  maltiply this sum by the factor 
value for containment. Assign this product as 
the potential to release factor value for the 
aquifer. En:er this value in Table 3-1. 
3.1.3 Colcuiotian of like!i.hood of release 

foctor alegory value. I f  an observed release 
is esteblished for an aqnife~, .sign the 
observed release f a h r  value of 550 as the 

likelihood of release factor category vdue for 
that aquifer. Othewke, assign the potential 
to release factor value for that aquifer es the 
likelihood of release value. Enter fne vaiue 
assigned is Table 3-1. 

3.2 Waste chamcterisics. Eva!na!e the 
waste characteristics factor category for an 
aqaifer based on two factors toxicity/ 
mobility and hazardous waste qwti ty .  
Evaluate only those hazardous substances 
rveilabie to migrate fnm the sources at the 
site to g r o d  water. Snch hazardous 
substances include: 

Hazardous substances that meet the 
criteria for amobserved release to ground 
water. 

All h a ~ r d o u s  substances associated 
with a source that has a ground water 
coniaimen: factor value greater than 9 (see 
sections 2.22223, and 3.1.21j. 
3.21 Toxicity/mobility. For each 

hazardous substance, assign a toxicity factor 
value, a mobi!ity factor value, and a 
combined toxicity/mobility fador vdue as 
specified in the fdowing sedions. Select the 
toxicityimobility fact01 value for tke aquifer 
being evaluated as-specified in section U.3. 

3.2.1.1 Toxicity. Ass- a toxicity factor 
value to each hazardous substance as 
specified in Sedion 24.11. 

3.212 Mobility. Assign a mobility kctor 
value to eacb hamdous substance for the 
aquifer being evaluated as follows: 

For any hazardous substance that meets 
the criteria for an observed release by 
chemica! analysis to one or more aquifers 
landerlying the sources a t  the site. regardless 
of the aquifer bking eval~ated, assign a 
mobility factor value of 1. 

For any hzardous substance that does 
not meet the criteria far an observed refease 
by chemical d y s i s  to at least oneof the 
aquifers, assign that hazardous substance a 
mobility factor valse from Table 3-8 for the 
aquifer being evaluated, based on its water 
solubiiity and distributioncoefficient &I. 

If the hazardous substance CaMOt be 
assigned a mobility factor value because data 
on its water solubility or dis~bution 
coefEdent are not available use other 
hazardous substances for which infixmation 
is available m evaluating the pathway. 

. Present as liquid - ...................... - ........--..-...-.-.- -...,....-... -,-.-..--..-.-._..-.-..-.--.------.- - ..--.....-...-....... 1 1 0.01 3.0001 
Greater ihan 100 .................................................................................... 1 1 0.01 0.OM)l 
brea!er than 1 to 100 ...--........ ........-....- ...... ., ........................................................ 0.2 0.002 2x10-' 

' Do nut r amd  lo nearest mteger. 
Use II the hazardow substance IS present ff dqxmled as a Ilqurd. 
Use d Ihe edre lntervsl from the source to the aq&s b e q  evaluated cs karst 



32.2 Hazardous waste quantity. Assign a 
hazardous waste quantity factor value for the 
ground water pathway tor aquifer) as 
specified in section 24.2. Enter this value in 
Table 3-1. 
3.23 Calculation of waste chamcteristics 

factor category value. Multiply the toxicity/ 
mobility and hazardous waste quantity factor 
values, subject to a maxirnun! product of 
1 xlO? Based on this product, assign a value 
from Table 2-7 [section 2.4.3.1) to the waste 
characteristics factor category. Enter this 
value in Table 3-1. 
3.3 Targets. Evaluate the targets factor 

category for an aquifer based on four factors: 
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If none of the hazardous substances release by chemical analysis, use the -For any hazardous substance that is 
eligible to be evaluated can be assigned a water solubility of that hazardous organic and that does not meet the 
mobility factor value, use a default value of substance to assign a mobility factor criteria for an observed release by 
0.002 as the mobility factor value for all these value from Table 3-8 to the hazardous chemical analysis, establish a 
hazardous substances. substance. distribution coefficient for that 

Determine the water to be F~~ the aquifer being evaluated, determine hazardous substance as follows: 
in Table 3-8 for the hazardous substance as the distribution to be used in --Estimate the K,, range for the follows (use this same water solubility for all Table 3-8 for the hazardous substance as aquifers): hazardous substance using the follows: following equation: 

For any substance that does For any hazardous substance that does not meet the criteria for an observed release not meet the criteria for an observed release 
K,,= (LI(f.1 

by chemical analysis. if the hazardous where: 
substance is present or deposited as a liquid chemical if the entire interval 
use the water solubility category "Resent as hm a sowce at the site to the aquifer being L=Soil-water partition coefficient 

~ i ~ ~ i d  in 3-8 to assign the mobility .evaluated is karst use the distribution for organic carbon for the 
coefficient category "Karst" in Table 3-8 in hazardous substance. factor value to that hazardous substance. 

Otherwise: assigning the mobility factor value for that f,=Sorbent content [fraction of 
- ~ o ~  any hazardous substance that is a hazardous substance for that aquifel. clays plus organic carbon) in 

metal (or metalloid) and that does not Otherwise: the subsurface. 
meet the criteria for an observed -For any hazardous substance that is a --Use f. values of 0.03 and 0.77 in the 
release by chemical analysis, establish metal (or metalloid) and that does not above equation to establish the 
a water solubiiity for the hazardous meet the criteria for an observed upper and lower values of the Kd 
substance as follows: release by chemical analysis. use the range for the hazardous substance. 

--Determine the overall range of water distribution coefficient for the metal or --Calculate the geometric mean of the 
solubilities for compounds of this (metalloid) to assign a mobility factor upper and lower K,, range values. , 
hazardous substance (consider all value from Table 3-8 for that Use this geometric mean as the 
compounds for which adequate hazardous substance. distribution coefficient in assigning 
water solubility information is -For any other inorganic hazardous the hazardous substance a mobility 
available, not just compounds substance that does not meet the factor value from Table 38 
identified as present at the site). criteria for an observed release by 3.2.1.3 Calculation of toxicity/mobility - -Calculate the geometric mean of the chemical analysis. use the distribution factor value. Assign each hazardous 
highest and the lowest water coefficient for that inorganic substance a toxicitylmobility factor value 
solubility in this range. hazardous substance, if available, to from Table 3-9, based on the values assigned 

--Use this geometric mean as the water assign a mobility factor value from to the hazardous substance for the toxicity 
solubility in assigning the Table 3-8. If the distribution coefficient and mobility factors. Use the hazardous 
hazardous substance a mobility is not available, use a default value of substance with the highest toxicity/mobility 
factor value from Table 3-8. ''less than 10" as the distribution factor value for the aquifer being evaluated to 

-For any other hazardous substance coefficient, except: for asbestos use a assign the value to the toxicity/mobility 
(either organic or inorganic) that does default value of "greater than 1.000" as factor for that aquifer. Enter this value in 
not meet the criteria for an observed the distribution coefficient. Table 3-1. 

TABU 3-9.-ToxICTTY/MOBIUTY FACTOR VALUES 

nearest well, population. resources, and 
Wellhead Prote~'ion Area. Evaluate these 
four factors based on targets within the target 
distance limit specified in section 3.0.1.1 and 
the aquifer boundaries specified in section 
3.0.12. Determine the targets to be included 
in evaluating these factors for an aquifer as 
specified in section 3.0. 
3.3.1 Nearest well. In evaluating the 

nearest well factor, include both the drinking 
water wells drawing from the aquifer being 
evaluated and those drawing from overlying 
aquifers as specified in section 3.0. Include 
standby wells in evaluating this factor only if 

Mobility factor value 

1 .o 
0.2 
OD1 
0.002 
0.0001 
ale-' 
2x10-' 
2x10-' 

they are used for drinking water supply at 
least once every year. 

If there is an observed release by direct 
observation for a drinking water well within 
the target distance limit. assign Level Ll 
concentrations to that well. However. if one 
or more samples meet the'criteria for an 
observed release for that well. determine if 
that well is subject to Level I or Level LI 
concentrations as specified in sections 25.1 
and 2.5.2 Use the health-based benchmarks 
from Table 3-10 in determining the level of 
contamination. 

Assign a value for the nearest well factor 
as  follows: 

Do not round to nearest ~nteger. 

Toxicity factor value 

10.000 -- 
10.000 
2000 
100 
20 
1 
0.2 
0.002 
2x10-6 

1.000 100 10 

1.000 10 
200 2 
10 0.1 
2 0.02 
0.1 0.001 
0.02 2x10-~ 
ale-' 2x10-' 
2x10-( a1 0- ' 

I 

1 
02 
0.01 
0.002 
IxIO-~ 
ale-s 
2x10- 
&lo-* 

0 

0 
0 
0 
0 
0 
0 
0 
0 
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If one or more drinking water wells is 
subject to Level I concentrations, a s s i 6  a 
value of 50. 

If not. but if one or more drinking water 
wells is subject to Level II concentrations, 
assign a value of 45. 

If none of the drinking water wells is 
subject to Level 1 or Level II concentrations. 
assign a value as follows: 

-If one of the target aquifers is a karst 
aquifer that underlies any portion of 
the sources at the site and any well 
draws drinking water from this karst 
aquifer within the target distance limit. 
assign a value of 20. 

-If not. determine the shortest distance 
to any drinking water we& as 
measured from any source at the site 
with a p u n d  water containment 
factor value greater than 0. Select a 
value from Table 3-11 based on this 
distance. Assign it as  the value for & 
nearest we!l factor. 

Enter the value assigned to the nearest well 
factor in Table 3-1. 

TAELE 3-1 0.---HEALTH-BASED BENCH- 
MARKS FOR HAZARDOUS SUBSTANCES 
IN DRINKING WATER 

Concentration COR- to Maximum Can- 
taminant Level 0. 

- ~ a e e n i n g ~ ~ t o r ~ c a r ~ n g  
to thal concentration that comesponds to the 10.' 
individualcancerriskfofaalexposuea 
Screening concentfation kr Imncamm toxiwbgL 
C a l r e s w f m s ~ t o t h e R e f e r e n c e  
oose (FtfD) for oral ewosws. 

Level I ~ n t r a l i o W  ............................. 
L e d  II concmtmw ..,..... ; ......,...,... 
G r e w  than 'k to H ..,...,....-............. .., 

Greater than 1 to 2 ..................... .. ..... 
Greater than 2 to 3 ,- .....,...,..,..., .. ...... 
Gmater than 3 to 4 ....................... ,., 
Greater than A ...................................... 

Distencedoesnotapply. 

3.3.2 Population. In wduating the 
population factor, include thost : omom, 
served by drisking water wells within the 
target distance limit specified in section 
3.0.1.1. For the aquifer being'evaluated, count 
those persons w e d  by wells in that aquifer 
and those persons served by wells in 
overlying aquifers as  specified in section 3.0. 
Include residents, students. and workers who 

regularly use the water. Fxclude transient . 
populations mch as  customers and travelers 
passing through the area. Evaluate the 
population based on the location of the water 
supply wells, not on the location of 
residences, work places, etc. When a standby 
well is maintained on a regular basis so that 
water can be withdrawn include it in 
evaluating the population facfor. 

In estimating residential populatioa when 
the estimate is based on the number of 
residences. multiply each residence by the 
average number of persons per residence for 
the county in which the residence is located. 
In determining the population served by a 

well. if the water from the well is blended 
with other water (for example, water from 
other ground water wells or surface water 
intakes), apportion the total population 
regularly served by the blended system to the 
well based on the well's relative contribution 
to the total blended system. In estimating the 
well's relative contribution, assume each well 
and intake contributes ually and apportion 
the population accordin~y, except: if the 
relative contribution of any one well or 
intake exceeds 40 percent based on average 
annual pumpage or capacity, estimate the 
relative contribution of the wells and intakes 
considering the following data, if available: 

Average annual pumpage from the ground 
water wells and surface water intakes in the 
blended system. 

Capacities of the wells and intakes in the 
blended system. 

For systems with standby ground water 
wells or standby surface water intakea. 
apportion the total population regularly 
served by the blended system as described 
above, except: 

Exclude standby surface water intakes in 
apportioning the population. 

When using pumpage data for a standby 
ground water well, use average pumpage for 
the period during which the standby well is 
used rather than average annual pumpage. 

For that portion of the total population 
that could be apportioned to a standby 
ground water well, assign that portion of the 
population either to that standby well or to 
the other ground water well@) and surface 
water intake(s) that serve that population; do 
not assign that portion of the population both 
to the standbv well and to the other weilfsl 
and intake(s fin the blended system. ~ s e ' t h e  
apportioning that results in the highest 
population factor value. (Either inhude all 
standby well(s] or exclude some or all of the 
standby well(s) as  appropriate to obtain this 
highest value.) Note that the specific standby 
well(s) included or  excluded and, thus, the 
specific apportioning may vary in evaluating 
different aquifers and in evaluating the 
d a c e  water pathway. 

332.1 Level of contnminotion. Evaluate 
the population served by water h m  a point 
of withdrawal based on the level of 

contapination for that point of withdrawal 
Use the a ~ ~ l i c a b l e  factor: Level I 
concen&tions. Level II concentrations, or 
potential contamination 

If no samples meet the criteria for an 
observed release for a point of withdrawal 
and there is no observed release by direct 
observation for that point of with'drawal. 
evaluate that point of withdrawal using the 
potential contamination factor in section 
33.2.4. If there is an observed release by 
direct observation use Level II 
concentrations for that point of withdrawal. 
However, if one or more samples meet the 
criteria for an observed release for the point 
of withdrawal, determine which factor (Level 
I or Level II concentrations) applies to that 
point of withdrawal as specified in sections 
25.1 and 2 5 2  Use the health-based . 
benchmarks from Table 3-10 in determining 
the level of contamination. Evaluate the point 
of withdrawal using the Level I 
concentrations factor in section 3.32.2 or the 
Level DL concentrations factor in section 
333.3, as appropriate. 

For the potential contamination factor, use 
population ranges in evaluating the factor a s  
specified in section 3.3.24. For the Level I and 
Level II concentrations factors, use the 
population estimate, not population ranges. in 
evaluating both factors. 

3.3.2.2 Level I concentrations. Sum the 
number of people served by drinking water 
from points of withdrawal subject to Level I 
concentrations. Multiply this sum by 10. 
Ass i i  this product as the value for this 
factor. Enter this value in Table 3-1. 

3.32.3 Level11 concentmtions. Sum the 
number of people served by drinking water 
from points of withdrawal subject to Level H 
concentrations. Do not include those people 
already counted under the Level I 
concentrations factor. Assign this 9um a s  the 
value for this factor. Enter this value in Table 
3-1. 

3.324 Potentid contamination. 
Determine the number of people served by 
drinbg water from points of withdrawal 
subject to potential contamination. Do not 
include those people already counted under 
the Level I and Level II concentrations 
factors. 

Assign distance-weighted population 
values from Table 3-12 to this population as  
follows: 

Use the "Karst" portion of Table 3-12 to 
assign values only for that portion of the 
population served by points of withdrawal 
that draw drinking water from a karst aquifer 
that underlies any portion of the sources at 
the site. - 

-For this portion of the population, 
determine the number of people 
included within each "Karst" distance 
category in Table 3-12 
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. . --. 
i 11 n roc ,,, 1.ml 10 30,m1 100ttWl 1,m~oOl 10.m1 --egwy(mw * 
10 30 100 & 1.0w3 ~ ~ r n  30p000 mwNJ mm ' . O O O , ~  - 3.000.m 

t 
OthaTRpn((art.: 
0, 'k------.--.. 0 4 17 53 16.( $22 5,214 1- 52137 163.246 521,360 1,632,455 
Greater Lhan % )o %. -.-........--,...-... 0 2 11 33 102 324 3333 10.322 101a3 32324 lA12.122 
GreaterthanUbl- ....... -.- .... - ..--... 0 1 5 17 52 a67 

5 g  1 s  
166.835 522.385 

-hantto2 .,.. - -...-...-,-...... I0 0 . 7 . 3  10 30 91 ' 294 S3.845 293.842 
-nPa 2 b3-----.--- 0 0.5 2 7 21 68 212 678 2122 6.778 21,222 67.m 212.219 
-Yan3104--.--4 0 0.3 1 4 13 42 131 417 . 1.306 4,171 13.060 41.708 130.596 

I(.rrt.: 
0 to %-.------..- ..-.. --.--.& 3 1 3 7  163m 5n.m 1.632.455 
GfeammSn%b 'h .,.-....-- 32.325 103213 323243 1.012.122 
Greater thm % b 1 ,...........-,- 8 . a  28,068 8 t m  280,806 816,227 
Gres*w m 1 b 2 - - - -  8.163 2s.- W m  260.m - 

hr, 2 b 3 , -  8.163 28- 8 1 m  260.668 816,227 
Greater 3 0 4------ 8.163 28.068 81.623 260.- ) 816,227 

RMd lhe m m b  of peoQle present within distanm categay to m e s t  intepr. Do not roud the assigned Qstance-rveighted popuhtcon u a b  lo nearest 
integer. 

bUsefaa#aqifers. aRepthrsr.qtl70err anypoaioAdtheswcesatIhesiti3. 
* u s s * ~ b r s t ~ ~ a n y a 3 h e - a t ( h e s i t a  

-Assign a distance-weighted p o p t d ~ d  resources factor v h  for the a&=- ~ n t e r  If neither criterion applies. assign a value 
. value for each distance category based thb valnc in Ta& SL of 5, it within the target &stake limit there 
on the number of people included Ass ' iareso~va l treo f5 i fava ier~  is a designated Wellhead Proledion Area 
within the distance category. drawn from any target well for theaquifer applicable to the aquifer be- evaluated or 

Use the "Other Than Karst" portion of being evaluated or werlyins aquifers (as overlying pqulfeza 
Table 3-12 for the remainder of the specified in section 80) is used for one or ~ a v d u e o f ~ i f n o n e o f t h e a b o o e  
population served by points of withdrawal. more of the following p y o a x  applies. 
subject to potential contamination. higation(s-acre ~ l l n m m )  of 3.3.5 ~nfndation of tmget~factm 

-For &is of the population, c o d a 1  food c m p ~  or commercial forage category vdue Sum the factor values for 
determine the number of people Crops nearest well. popdation. resources, and 
iduded withim each "Other ?ban -- Watering of commercial livesbdL Welihead ProtectronArea. Do not round this 
Karst" dbhmce category in Tabie 3-12 Iqqrdent  in canmemid food sum to the nearest integer. Use this sum as 

-Assign a distance-weighted population preparation. the targets factor category value for the 
value fer each distance category based Supply for a#nmezcial aquaculture. aquifer. Enter this value in Table 3-1. 
on the number of kople included ~ y f o r a m a j o r o r ~ t e d w a k r  3.4 Ground wafer migmtim score for an 
witbin the distance category. recreation area. exdudiq water we. aquyer. For the aquifer behg evaluated. 

Calcnlate the value for the potential ~ a p e s o u r c e s v a ~ o f ~ ~ m , d r b d r i n g  mdtiplyteeiactorcategoryvalueafor 
contamination factor (PC) as follows: w a w  an wit&m target likelihood of &ease, waste characteristics. 

limit bat the watez in the iquifer being and &wts. and round the product to the 
evaluated 6r any ov&@ aqdfers (as nearest integer. Then divide by 8250a Assign 

1 fwi+&f specified in 3 ~ )  -t)kfm.- the resulting value. subject to a maximum 
pc= - 2 

10 i=1 water pmposes valne of 100. as the ground water migration 
ww a due of 0 if none ofthe pathway for the aquifer. enter this 

above a p p l i  score m Tablc 3-1. 
where: 33.4 Weffiead Protection h, E v a b t e  3.5 C~fmhtion o f ~ ~ ~ e r m & ~ ~ ~ n  
W,= . weighted population from the Wel?bead Aotection Area hctor based p a h a y  Calculate a PO-d water 

'=an k t e *  pornon of Table 3-12 On Wellhead hM~n Areas deswated m i ~ t i o n  scow for each aquifer under1& 
for distance category i. according to section of tfie safe wng the sources at  the site. appropriate. Assign 

Ki =Distance-wei&ted population froin Water A& as amedd Cormider amre the highest ground water migration score for 
"Karst" ef Table 3-12 for Wellhead Protection Areas applicable tothe an the ~ w ' ~ ~ i g r a t i ~  
distanoecategoryi aquifer be' *g &hated or overlying aquifers ~ a t h w ~  for the site. Enter 

n=Nuniber of distance categories. (as specified in section 3.0). Select the bighest score in Table 3-1. 
If is less than 1, do not -d it to value below that applies. A s s ' i  it ar the 4.0 Su- W e  Migration Puthwoy. 

nearest -, if PC 1 more. to value for the Wellhead Protection Area factor CO.1 b @ ? m t i ~ ~ ~ ~  Evaluate 
the nearest integer. E e k  in Table for the aquifer being evaluated ERter this srufece m t e r a k P w  basedon 
3-1. value in Table 3-1. two migration components 

3.3.2.5 Ca~cubtion of popuIation factor Assign a value of 20 if either of the Overlasid/Aood migration to swface 
value. Sum the factor values for Level I following criteria applies for the aquifer being bee sedan 4-1)- 
concentrations. Level I1 concentrations. and evaluated or overlying aquifers: Ground water fo surface water migration 
potential contamination Do not round this A source with a ground water (see section 4.2). 
sum to the Dearest integer. Assignthis eurn as .containment factor value greater than 0 lies. - Evaluate each component h s e d  onthe same 
the popdation factor value fsr the aquifer. either partially o r  fully. within or above&e three threats: drinkingwater threat. human 
Enter this value in Table 3-1. designated Wellhead Protection Area. fwd chain threat, and environmental threat. 

3.3.3 Resources. To evaluate the Observed ground water contamination Score one or both components. considering 
resources factor, select the highest value attributable to thesources at the site lies. heir relative importance. If only one 
specified below that applies for the aquifer either partially or fully, within the designated component is scored, assign its score as  the 
being evaluated. Assign this value as the Wellhead Protection Area. swfar. water migration pathway score. If i 
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both components are scored, select the higher 
of the two scores and assign it as  the surface 

- water migration pathway score. 
4.02 SuHace water categories. For HRS 

purposes, classify surface water into four 
categories: rivers, lakes, oceans, and coastal 
tidal waters. 

Rivers include: 
Perennially flowing waters from point of 

origin to the ocean or to coastal tidal waters. 
whichever comes first, and wetlands 
contiguous to these flowing waters. 

Aboveground portions of disappearing 
rivers. 

Man-made ditches only insofar as they 
perennially flow into other surface water. 

Intermittently flowing waters and 
contiguous intermittently flowing ditches only 
in arid or semiarid areas with less than 20 
inches of mean annual precipitation. 

Lakes include: 
Natural and man-made lakes (including 

impoundments) that lie along rivers, but 
excluding the Great Lakes. 

Isolated, but perennial, lakes, ponds, and 
wetlands. 
- Static water channels or oxbow lakes 
contiguous to rivers. 

Small riven. without diking, that merge 
into surrounding perennially inundated 
wetlands. 

Wetlands contiguous to water bodies 
defmed here as lakes. 

Ocean and oceah-like water bodies 
include: 

Ocean areas seaward from the baseline 
of the Temtorial Sea. (This baseline 
represents the generalized coastline of the 
United States. It is parallel to the seaward 
limit of the Territorial Sea andother maritime 
limits such as the inner boundary of Federal 
fisheries jurisdiction and the limit of States 
jurisdiction under the Submerged Laqds Act, 
as  amended.) 

The Great Lakes. 
Wetlands contiguous to the Great Lakes. 

Coastal tidal waters include: 
Embayments, harbors, sounds, estuaries, 

back bays, lagoons, wetlands, e t c  seaward 
from mouths of rivers and landward from the 
baseline of the Temtorial Sea. 

4.1 Overlond/floodmigmtion component. 
Use the overland/flwd migration component 
to evaluate surface water threats that result 
from overland migration of hazardous 
substanc'es from a source at the site to 
surface water. Evaluate three types of threats 
for this component: drinking water threat. 
human food chain threat and environmental 
threat. . 

4.1.1 Geneml considemtions. 
4.1.1.1 Definition of h a d o u s  substance 

migmtion path for overland/jloodmigmtion 
component. The hazardous substance 
migration path includes both the overland 
segment and the in-water segment that 
hazardous substances would take as they 
migrate away from sources at  the site: 

Begin the overland segment at a source 
and proceed downgradient to the probable 
point of entry to surface water. 

Begin the in-water segrnent at this 
probable point of entry. 

-For rivers, continue the in-water 
segment in the d i c t i o n  of flow 
(including any tidal flows) for the 
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distance established by the target that target as subject to actual 
distance limit (see section 4.1.12). contamination. except as otherwise 

-For lakes, oceans, coastal tidal waters. specified for fisheries in section 4.1.3.3 
or Great Lakes, do not consider flow and for wetlands in section 4.1.4.3.1.1. 
direction. Instead apply the target If the actual contamination is based on 
distance limit as  an arc. direct observation, assign Level I1 to 

-If the in-water segment includes both the actual contamination. However, if 
rivers and lakes (or oceans, coastal the actual contamination is based on 
tidal waters, or Great Lakes), apply the samples, determine whether the actual 
target distance l i t  to their combined contamination is at Level I or Level U 
in-water segments. concentrations as specified in sections 

For sites that consist of contaminated 4.123, 4.1.3.3, and 4.1.4.3.1. 
sediments with no identified source, the -If a target is located, partially or wholly. 
hazardous substance migration path consists within the target distance limit for the 
solely of the in-water segment specified in watershed, but not at or between the 
section 4.1.1.2. probable point of entry and any 

Consider a site to be in two or more sampling point that meets the criteria 
watersheds for this component if two or more for an observed release to the 
hazardous substance migration paths from watershed, nor at a point that meets 
the sources at the site do not reach a common the criteria for an observed release by 
point within the target distance limit If the direct observation. evaluate it as  
site is in more than one watershed. define a . subject to potential contamination. 
separate hazardous substance migration path 
for each watershed Evaluate the overland1 

s ~ ~ ~ ~ ~ ~ ~ ~ e $ ~ ~ d f ~ ~ ~ m i n a t e d  flood migration component for each 
watershed separately as specified in se=tion determine the target distance limit as follows: 
4.1.1.3. If there is a clearly defined direction of 

4.1.1.2 Taqet distance limit The target flow for the surface water body (or bodies) 
distance limit defines the maximum distance containing the contaminated sediments, begin 
over which targets are considered in measuring the target distance limit at the 
evaluating the site. Determine a separate point of observed sediment contamination 
target distance limit for each watershed as  that is farthest upstream (that is* at the 
follows: location of the farthest available upstream 

If there is no release to surface sediment sample that meets the criteria for 
water in the watershed or if there is an an observed release); extend the target 
observed release only by direct observation distance limit either for 15 miles along the 
(see section 4.1.2.1.1). begin measuring the surface water or to the most distant 
target distance limit for the watershed at the downstream sample point that meets the 
probable point of entry to surface water and criteria for an observed release to that 
extend it for 15 miles along the surface water watershed. whichever is greater. 
from that point If there is no clearly defined direction of 

If there is an observed release from the flow, begin measuring the target distance 
site to the surface water in the watershed limit a t  the center of the area of observed 
that is based on sampling, begin measuring sediment contamination. Extend the target 
the target distance limit for the watershed at distance limit as an arc either for 15 miles 
the probable point of entry; extend the target along the surface water or to the most distant 
distance limit either for 15 miles dong the sample point that meets the criteria for an 
surface Water or to the most distant sample observed release to that watershed, 
point that meets the criteria for an observed whichever is greater. Determine the area of 
release to that watershed, whichever is observed sediment contamination based on 
greater. available samples that meet the criteria for 
In evaluating the site, include only surface an release. 

water targets (for example, intakes. fisheries. Note that the hazardous migration sensitive environments) that are within or path for these contaminated sediment sites contiguous to the hazardous substance 
migration path and located. partiany or consists solely of the in-water segment 
wholly, at or between the probable point of defined the target dis'ance limit; there is 
entry and the target distance limit applicable 
to the watershed: For these contaminated sediment sites, 

~f flow within the hazardous substance include only those targets (for example* 
migration path is reversed by tides, intakes, fisheries, sensitive environments) 
upstream targets only if there is that are within or contiguous to the 
documentation that the tidal run could carry hazardous substance migration path and 
substances from the site as  far as  those located. wholly or partially, within the target 
upstream targets. distance limit for the site. Determine whether 

Determine whether tamets within or these targets are subject to actual or potential 
contiguous to the hazardous substance 
migration path are subject to actual or 
potential contamination as  follows: 

-If a target is located, partially or wholly. 
either at or between the probable point 
of entry and any sampling point that 
meets the criteria for an observed 
release to the watershed or at a point 
that meets the criteria for an observed 
release by direct observation. evaluate 

contamination as follows: 
If a target is located, partially or wholly. 

within the area of observed sediment 
contamination. evaluate it as  subject to 
actual contamination. except as  otherwise 
specified for fisheries in section 4.1.3.3 and 
wetlands in section 4.1.4.3.1.1. 

-If a drinking water target is subject to 
actual contamination, evaluate it using 
Level XI concentrations. 
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-If a human food chain target or 
environmental target is subject to 
actual contamination, evaluate it using 
Level I m Level 3I concentratitma as 
appropaiate {see sections 4.- and 
CL4.3.1). 

I i a t e q l e t i s h t e d , ~ j o r w h o l l y .  
W i t h i a t b e ~ t d i S ~ W f o r t b e  
w a t e r s f r e d b . t n o t ~ t b t ~ ~ ~ o f  
observed oectiarent amtahtioa evaluate it 
as subject to p o t 4  contamimtim 

&W E~~ ofovda~dlfbod 
rnkmtkm cmwmmt Evaluate the ddc im  
w& threat. &man food chain three& and- 
envimmentpf theat foa tach w a k s b d  for 

this coinpaneni based nn three fach 
cakgmieg like- of release, waste 
dl- . . ond wets. F i i  4-1 
indicates the factw included within each 
factor category for each type of threat 

Detewioe rhe o v ~ ~  e a t i o n  
corn- score (Sod Ear a watershed in 
tewsofthetactarcategoryvduesas 
foilows: 

where: 

l.R,=IikdbOd ordease lactor categorjr 
value for &real i (that ia &i&q water. 
humaa food chain, or enviromental 
b t l .  

WC;=Waste dbaracteristics factor category 
value for threat i 

T,=Targets factor category value &I threat i. 
S F ~ f a c t o r .  
Table 4-1 outlines h opecifi calculation 

pro- 
If the site i s  in only one wa&rshed. assign 

the overlpncu8ooel migration score tor that 
watershed as the overland/flood migration 
component arwe for the sita 
BILLIFIG CODE - 
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51608 Federal Register / Vol. 55, No. 241, 1 Friday, December 14, 1990 / Rules and Regdations 

TABU 4-1 .-SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 

Factar categories an 

Dfinkhg Water Threat 
Likelihood of Rdease 

1. Observed Release ............................................................................................................................................................................... 
2. Potential to Release by Owland Flow: 

2a. Contaimnent ..................................................................................................................................................................................... 
2b. Runoff .: ...................................................................................................................................................................................... 
2c. Dislance to Surface Water ......................................................................... .................................................................................. 
2d. Pot- to Releasa by ch rknd  Flow (lins 2a12b+2cl) .................................................................................................... 

3. Potential to Release by Flood: 
3a. Containment (Fkod) - .................................................................................................................................................................. 
3b. Flood Frequency ............................................................................................. 1 ..................................................................... 
3c. Potential to Release by Flood (lines 3ax 3b) ...................................................... : .................................................................... I 

4. Potential to Release  (be$ 2d+3c, s u b j j  to a maximum of 500) .................................................................................................. . 5. L i k d i  of Release (higher of limes 1 and 4) .............................................................. . ......................................... ....... - ................. 
Waste 

6. ToxicQlPersiience ................................................................................................................................................................................. 
7. H;Pardous waste QuanMy ............................... " ................................................................................................................................. 
8, Waste Characteristicr ................................................................................ 1 ..................................................................................... 

Tarwts: 
.................... 9. Nearest Intake ............................................................. : ........................................................................................................ 

lo. Popidation .......................................................................................................................................................... .- ............................ 
1- Level I Concentrations ........................................ - ....................................................................................................................... 
lob. Level II Concantrations ................................................................................................................................................. : ............ 
10c. Potential Contamination ............................................................................................................................................................ 

.............. 10d. Population (tines lOa+IOb+10c) ............................................................................................................................... 
1 1. Resources ................................................................................................................................ ; ........................................................ 
12. Targets (lines 9+10d+l1) .. .................................................................................................................................................................. 

Orinking Water Threat Score: 
13. prinking Waler Threat Saxe ([lines 5 x 8 ~  121/82,500, subject to a maximum of 100) ............................................................... 

Humen Food Chain Threat 
UlteahoodofRdeaee: 

14. Likelihood of Release (same value as l i  5) ...................................................................................................................................... 
Waste ~~ 

15. T~/PersistenceIB'bacwmulation ..................................................................................... ............................................................. 
16. Haz* Waste Quantity .................................................................................................................................................................. . . 

....... 20.Targets~18+19d)  : ........................................................................... ........................................................................ @) 
Human Food Chain Threat Score 

21. Hwnan Food Chain Threal Scae ([lines 14 x 17 x 201/82.500, subject to a maximum of 100) ................................................ $00 1 

. 

17. Waste Charact- .................................................................................................................................................................... 
1- 

18. FoodChain lndtvidwl ....................................................................................................................................................................... 
IS. Poprlation ........... - ................................................................................................................................................................................. 

19a Level I Concenvations ..... ............................................................................................................................................... 
1%. Level II &me&aths ..................................................................................................................................................... 
19c. Potential Human Food Chain Contamination ...................................................... ...................................................... ........ 
19d.P~tion(l ines19a+19b+l9c) ............................................................................................................................................. 

1 . m  

50 

@) 
(b) 
@) 
(b) 

25. Waste Characteristics - .................................................................................................................................................................... 
Targetr 

26. Sensitive Environments ......................................................................... ...................................................................................... 
26a Lael  I Cbncemations...: ., ................................................................................................................................................ 

<. 

26b. Level II Cmcematiom .....-. ; ....,..-.....,....- - .................................................................................................................. 
26c. Potential Contaminatiar ........................................................................................................................................................ 
26d. Sensitive Environments ( l i i  26a+26b+26c) .................................................................................................................... 

27. Targets (value from line 26d) ................................................................................................................................................................ 
Environmental Threat Score 

28. Environmental Threat Score, ( C l i  22x25~271/82500, subject to a maximum of 60) ............................................................. 

Envirwnental Thrsst 
Ulrelihood of ReleaM. 

22. Likelihood of Rdease (same value as tine 5) ........................................................................................................ ................... 
waste ChmactNbtlcr: 

23. Ecosystem Toxicity/Pers$tence/B'iccumubt& .................................................................................................................... 
24. Hazardous Waste Quantity ........................................................................................................................................................... 

Sutface Water OverlwdlFbod Mlgfation Component Store tor a Watershed 
29. Watershed Scwe (lines 13+21 +28, subiect to a maximum of 100) ................................... .......................................................... I 

550 

(a) 
(a) 

Surface Water OverlPndlFlood -tion Component Score 
30. Component Score (SJ (highest score from line 29 for all watersheds evaluated. subjecl to a rnaxkmwn ot 100) ..,.......-..... 

Maximum value apptms to waste charadensbcs category 
M a x m  value not applcable. 
Do not round to nearest nteger. 
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If the site is$ more than one watershed: cencentration for the site for tkat type If either a d i t i o n  applies eater a value of 0 
Calculate a separate overland/,flood of sample [sek section 23). in Tabk 4-1 and proceed to section 4.1.21.2.2 

migration component more for each - -Limit comparisons to similar types of to evahate potential to release by flood If 
watershed using likelihood of release, waste samples and background neither applies, proceed to section 4.12.121.1 
characteristics, and targets applicable to concentrations--for example. to evaluate potential to release by overland 
each watershed. compare r d  water samples to now- 

* Select the highest overland/flood surface water b a c k p m d  
migration component s u ~ e  from the rlt2121.t Containment Determine the concentrations. 
watersheds evaluated and assign it as the - -For benthic samples. bi t  containment factor valw for the watershed 
overland/flood migration component score comparisons to essentially sessile as fdow8: 
for the site. organisma If one or more sources is located h~ 
4.12 Drinking water threat. Evaluate the ame portion of the ggaifIcant increase d a c e  water in the watershed (for example. 

drinking water threat for each watershed mast be attributable to fbe s2e to intact sealed drum in stuface water). assign 
based on three factor categories: like&ood of es&*h tb &ed d a e ,  except: the containment factor a value of 10 for the 
release. waste characteristics. and targets. when the site itself consists of watersbed. Enter this value inTable 4-1. 

4.U.1 Drink& water thmat-likelihodd contaminated sediments witb no If none of the sources is located in 
ofrefease. Bralaate the likelihood of release identified source, no separate surface water in the watershed, assign a 
factor category for each watershed in t e r n  attribution is required. containment factor value from Table 4-2'te 
of an ebserved release factor or a potential to- If M observed release can b estaMshed each source at the site that can potentially 
release factor. for a watershed. assign an observed release release hazardous substances to the 
43.21.1 Observed release. Establish an factor value of 550 to that watewhed, enter hazardous substance migration path for this 

observed release to nvfece water for a this value in Table 4-1, and proceed to watershed. Ass i i  thecontainment factor 
watershed by demonstrating that the site has d o n  4.t2.13. KID observed release can be value for the watched as follows 
released a hazardous substance to the established for the watershed. assign an 
surface water in the watershed. Base this observed release factor v a h e  of 0 to that Select the highest containment factor 
demonsiration 03 e i k  watershed, enter this value in Table 4-1, and value assigned to those sources that 

Direct observation- proceed to section 4.1212. meet the minimum size requirement 
4.1.2.12 Potential to &se. Evaluate described beiow. Assign this highest 

- A h ~ $ ~ ~ ~ L ~ ~ ~ ~ ~ n ~ n  potential to rebase only if an observed vahie as  the containment factor value 
release cannot be established for the for the watershed Enter this vgue in 

entering surface water through watershed. Evaluate jmtential to rdease Tabh CL 
migration or is known to have entered based on two comts: potential to swface water t b a g h  direct 

4 for this watershed. no source a t  the 

deposition. or release by overland flow (see section site meets the minimum gize 
4.t2t2i) and potential to release by flood requirement, then select the highest 

-A area has been at a (see section 4.i21.22). sum the values for time that hazardous substances were these two to obtain the potential 
containment factor value assigned to 
the sources at  the site eligible to be 

presenL and Oee or more hazardous to release factor vahre for the watershed substances were in contact with the snmt to a - of evaluated for this watershed and 
flood waters. or assign it a s  the confahinent factor 

4.1.Z.l.2.1 Potential to release by overland value forthe watershed. Enter this 
-When widence the inference flw/. Evaiuate potentid to release by 

of a release of a material that contains oVdand now the w a ~ d  based on 
value in Table, 4-1. 

one or more hazardom substances by three fadmS: con . t, -@. ad A sotvce meets the mhiinum size 
the site to surface water. demonstrated &tanm to &TteL requirement if its source hazardous waste 
adverse effects assodated with that Assign potatiai to release by 9 w t i t ~  v a l e  f e  section U21-5) is or 
*ease also be used to e s t ~ b w  £low a value of 0 fot the watershed if: more. Do not indude the miniglum size 
an observed release. No overland segment of the hazardous - quirementin &* any 

8 t%mical d y s i e :  s d a n c e  migration path can be defined for this surface water migration c0m~o-L 
-Analysis af surface water. benthic or the watershed, or except potential to release by flood as 

sediment samples indicates that the The overland-segment of the hazardous specified in section 4.u1-22.3- 
concentratiortof hazardous substance migration path for the watershed 4.12L2.12 Buneff Evaluate ruwff based 
substance(s) has increased exceeds 2 miles before surface water is on three components: rainfall, drainage area, 
significantly above the background encountered. and soil group. 

TABLE 4-2.---CONTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY 

Sarce Assigned- 

A B S o w c u ( b r c e p t ~ ~ 4 t . n d t ~ n t , C o n t s l m n . u d T ~ )  
Evidence of hazardous ?Rfbstence migration from souce area (i.e.. sowce area indudes soume and any asxiated contahment strWwes)... 10 
P30evidencedharardagatmam Aigatbn *om soumateeand 

(a) Neitbar d the present (I) nraintaloed engineered cover. or (2) functiofing and mamtained nrrron controt system and Nnoff 10 
nranesement- 

(b) Any one of Wm kuo ifem in (a) present .......................................................................... --.- I .  9 
(c) Any Rrvo d tha fo(kwing present (1) maimimd @neered mwr, or (2) Md maintained run-on auttrd system aAd 7 
mfl management system. or @) liner vrith funcSoning leaohate collection and removal system immediately above linef. 

(d) AB iIems h (c) present .................................... ~-..-..-.~-...-.--..-..-~-.-.------,,-,, 5 
(e) All items in (cf present plus no kr(k or rmum&e&ed 6puids nor materials containing free liquids deposaed in source area.,.-- 3 

No evidence ol haadom wbstawe migration horn source area, double liner with functioning leachate collection and ~ a l  system above 
and between lute?& 8nd. 

( O W o n e d t k e ~ n g d e f i d e n c i e s p ~ s e n t m c o n t a i n m e n t ( 1 ) b u E k o r ~ C l q u d s a m a t ~ c o n t a i c i i n g ~ ~  3 
deposited m source area a (2) no or nonfumng a nomahtamed runon control system and Mno# maMgement system. or @) 
no a nonmaintained ergneered covet. 

...... tsf None etehe dedeticienc ie (0  wes sent. .......................... ................................................................................................................... 
I 

0 
Sowe area inside or under maintamed iatact strucfure tb? provides pcotectiwl from pectpiaflon so that neither mfl nor leachate is 

3aneratd. tiqurds Or materials contahq free l i  mt cleposAed m source area. and fmctm&g and maintamed run-on contrd present 
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4-2.-&NTAItkE$ FACT& VALUES FOR SURFACE WATER:MIGRA'RON P A T H W A Y ~ ~ C I U ~ ~ ~  

(with m bulk a free 
- -  tiquids deposited). 

(c) Land treabnent area maintained in compliance with 40 CFR 264280 ....-.......-...........-....-.-......?..-..................-...-..............-.-............. -... -- . ............................................................................................... AU containecs kwied ............................ ; ................................................... .-...-..-.-.. : ..... : 
Evidence of hazardous substance mipCon from contamner area (i.e., container area inckrdes contsners and any associated containment 
.-pJre). 

No d b g  (a no simihr structure) aarourdng container area ................................................................................................................ _ .............- 
Diknag swrounding container area unSwnd a not regularly inspected and maintained ......................................................................... - .............- 
No evidence of hazardous subtame migration from contamef area and container area wrwnded by sound dlung that is regularly 

inspeaedandmeintained. 
No euidence of hanrdars substance *ation from conbner area, container area sumxrnded by XKKd Qking that is regutarty inspected 
and maintained. md 
(4 Essantialty hnpervious base wde container area with @ids cdlecbon and removal system ................................................................ 
@) - system includes essentialk base, kquids collecbon system, suniaent caps* to coniaa, 10 peccent of 

volume of etl containem'and functioning and mamined rdn-on control; and spilled a W e d  hazardous substances and acumuwed 
pr~b;onremovedintimelymannertopreventwemoWofcollectionsystem,atleastweeklyinspechonofcontainer$~dars 
arbstances in leaking or deteriorating containers tra.?sfmed to containers in good mndibon, and contakrers sealed except when 
wasteisaddedorraroved 

(c) Free liqvids present containment system has suffident capacity to hold total volume of all cmtairws and to provide edequate 
freeboard end single h under cmteiner area with tuncblwng leachate cdlecOon end removal system below liner. 

(@ Sanm as (c) exoept doub)e % under mntamw area with fumthhg kachate collection and removal system between liners ............. 
C.Cntaine?~ nside a under mainta~ned intact structure that provides prOt0CtKm from p r m t i o n  so that nerther runoff nor leachate would 

b e F m M . a n y (  u n ~ e a l e d ~  rupWemtaiws,  lkpridsu mateMLscontahingheeSquds notdeposW in any conther, and 
tuncbonkrg and tmmmed m-on control present 

No evidenc8 of hazerdous'skstam migration from container area. containers tealong, and all free Gquds dirnlnated at cioslre (edbr by 
remaval of liquids a so t i i t i on  of remaimng wastes and waste mtdues). 

TPnk 
eelow~ound tank ................................................. ............................................................................................................................................................ I 

E v w  of hamiom substance migration horn tank area (i.e.. tank area includes tank, ancillary equipment such as piping. and any 
associated containment structues). 

No diking (a no similar structure) suirounding tank and ancillary equipment ................................................ ................-... .............................. 
Diking m m  plnk and ancilhry equipment unsound or not regularly inspected and maintained ................................................................. 
No evidence of. haza&us substance migation from tank area at-+ tank and ancillary equipmeat surrounded by sound diking that is 

~egularly inspected and maintained. 
No evidence of hazerdous substance migration from tank area tank and ancillary equipment swrounded by swnd diking that is regularly 

inspeCted and maintained. a& 
(a) Tank and ancillary equipment povidedwith secondary containment (e.g., liner under tank area. Mudt system. dcub(e-wall) with leak 
detection and mktion system 

(b) Tank and anciUary ,equipment povided with seeonday containment system that detects end coUects spited a leaked hazardws 
substances and accumulated pmdpitatkm and has arffident  apec city to contain 110 percent of vdums of largest tank within 

. containment area spilled a leaked hztmxkm substances and acumulated predpitation removed in e timely manner, a. least weekly 
i~SPeCbon of tank iurd secondary containme system atwj dl leaking or unfn-fause tank systems promptly to. 

(c) .ConWnmeM system has suffi&A capaccty to hold total volume of d tanks the tartk cantakwnent area a d  to provide 
adequate f=hxfd, and single W. tank containment area with functioning leachate coUection and mmoval system below liner. 

(d) Same as (c) except: dwMe Ener vnder tank containment area with functioning leachate collection and removal system between 
liners 

Evaluate using Alt 
source9 criteria 

10 

Evaluate using AN 
!sowCeSaiteria 
(with.nobulkUfrea 
liquids deposited). 

Tank d above ground, and inside a under maintained intact structure that provides protection from precpikation so that neither runoff nu  0 
leachate would ba generay t nn  any material deased from tank. bqiqu~ds or materials containwrg free liquids not deposited in any tank, 
a n d f u n c t D n i n g a n d ~ ~ m m ~ o l p e s e n t  I 

Rainfall. Determine the 2-year. &hour for at least 20 years. If such site-specific data map. Do not round the rainfall value to the 
rainfall for the site. Use site-specific, 2-year, are not available, estimate the 2-year. 24-hour nearest integer. 
24-hour rainfall data if rermrrls are available rainfall for the site from a rainfall-frequency 
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Drainage area. Determine the drainage 
area for the sources at the site. Include in this 
drainage area both the source areas and the 
area upgradient of the sources, but exclude 
any portion of this drainage area for which 
runoff is diverted from entering the sources 
by storm sewers or run-on control and/or 
runoff management systems. Assign a 
drainage area value for the watershed from 
Table 4-3. 

Soil group. Based on the predominant soil 
group within the drainage area described 
above, assign a soil group designation for the 
watershed from Table 4-4 as follows: 

Select the predominant soil group as that 
type which comprises the largest total area 
within the applicable drainage area. 

If a predominant soil group cannot be 
delineated, select that soil group in the 
drainage area that yields the highest value for 
the runoff factor. 

Calculation of runoff factor value. Assinn a - 
combined rainfall/runoff value for the 
watershed from Table 4-5. based on the 2- 
year, &hour rainfall and the soil group 
designation. Determine the runoff factor 
value for the watershed from Table C8. 
based on the rainfall/runoff and drainage 
area values. Enter the runoff factor value in 
Table 4-1. 

Drainage area (acres) %z? 
..... Less than 50 - ......................... " ..,..... " 

50 to 250 ...........-....... 1 ....... , .............,..... 
Greater than 250 to 1.000 ..................... ,- Greater than 1.000 ................................. 4 

S u r f a c e r o i l ~ t i o n  

Coane-texhred soils with high in& 
tration rates (for exampk, sands. 
bemV -1. 

Me&mtexhred soils with mcderate 
infiltration rates (for example. 
sandV kam$ -1. 

Moderately fine-t&md suioils with 
kw malion rates (for example, 
sittv kams, silts, s y d y  day ke.rn). 

Fme-textured soils very low nfh 
tration rates (for example, days, 
sandVdayasittvdaykerns,day 
barns saty ChYS); a impenneaMe - ( fa  -. f)avemmo. 

TABLE 4-6.-RUNOFF FACTOR VALUES for the potential to release by flood factor for 
the watershed. However. if, for this 

Rainfalll~noff value watershed, no source at the site meets the 
minimum size requirement, select the highest 
value calculated for the sources at the site 
eligible to be evaluated for this watershed 

1 ................ and assign it as the value for this factor. 
2 ................ 

group 
deslg- 

A 

B 

C  

D  

2-Year, 2 d h w  rainfall 
cinches) 

Lessthan1.0 ....,....,..... 
l.Otolessthan1.5 ........ 
1.5tolessthan2.0 ,..... 
2.0tolessthan2.5 -...,. 
2.5tolessthan3.0 -..... 
3.0tolesslh~3.5 ,..... 
3.5 a greater ...........-..... 

this value in Table 4-1. 
4.1.2.121.4 Calculation of factor value for 

potential to release by overland flow. Sum 
the factor values for runoff and distance to 
surface water for the watershed and multiply 
this sum by the factor value for containment 
Assign the resulting product as  the factor 
value for potential to release tiy overland 
flow for the watershed. Enter this value in 
Table 4-1. 

4.1.2.1.2.2 Potential to release by flood. 
Evaluate potential to release by flood for 
each watershed as the product of two factors: 
containment (flood) and flood frequency. 
Evaluate potential to release by flood 
separately for each source that is within the 
watershed Furthermore. for each source, 
evaluate potential to release by flood 
separately for each category of floodplain in 
which the source lies. (See section 4.121.2.2.2 
for the applicable floodplain categories.) 
Calculate the value for the potential to 
release by flood factor as specified in 
4.1.2.1.2.2.3. 

4.1212.2.1 Containment (flood). For each 
source within the watershed, separately 
evaluate the containment (flood) factor for 
each category of floodplain in which the 
source is partially or wholly located Assign a 
containment (flood) factor value from Table 
4-8 to each floodplain category applicable to 
that source. Assign a containment (flood) 
factor value of 0 to each floodplain category 
in which the source does not lie. 

4.1.2.1.2.2.2 Floodfrequency. For each 
source within the watershed se~aratelv 

3 ................ 
4 ................ 

SOa wneM 

f ABLE 4-?.-DISTANCE TO SURFACE 
WATER FACTOR VALUES 

Distance Assigned 

Less than 100 feet ................................... 
--to500 f eet ................................. - 

Greater than 500 feet to 1.000 feet ....... 
Greater than 1.000 feet to 2,500 feet ... 
Greater than 2.500%?et to 1 .5 miles ..... 
Greater than 1.5 miles to 2 miles ........... 

0 
0 
0 
1 
2 

' 2  
3 

Containment aiteria 1 ~~~ 

4.121.2.1.3 Distance to surface water, 
Evaluate the distance to surface water as the 
shortest distance, along the overland 
segment, from any source with a surface 
water containment factor value greater than 0 
to either the mean high water level for tidal 
waters or the mean water level for other 
surface waters. Based on this distance. assign 
a value from Table 4-7 to the distance to 
surface water factor for the watershed. Enter 

0 
0 

Documentation that containment at 
the source is designed, construct- 
ed. operated, and maintained to 
prevent a washwt of hazardous 
substances by the Rood being eval- 
uated. 

Omer ................................ ......-. ................ 

0 
1 
2 
2 
3 
3 
4 

0 
1 

Floodplain category 

A B C D  

2 
2 
3 
3 
4 
4 
5 

Enter this highest potential to release by 
flood factor value for the watershed in Table 
4-1, as well as  the values for containment 
(flood) and flood frequency that yield this 
highest value. 

4.12.12.3 Calculation ofpotential to 
release factor value. Sum the factor values 
a s s h e d  to the watershed for ~otential to 

2 

?F 
............................ Source Roods annually 

Sance in lOyear Roodplain ................... 
SarceinlOO-yearRoodphin .- .............. 
souoe in 500-year floodplain ................. 
None of above .- ....................................... 

3 
3 
4 
4 
4 
5 
6 

evaluate the flood frequency fadtor foreach release by overland flow and potential to 
category of floodplain in which the source is release bv flood Assim this sum as the 

50 
50 
25 
7 
0 

parb7ally or who$ located Assign a flood 
frequency factor value from Table 4-9 to each 
floodplain category in which the source is 
located 

4.1.21.2.2.3 Colcu~ation of factor value for 
potential to release by flood. For each source 
within the watershed and for each category 
of floodplain in which the source is partially 
or wholly located, calculate a separate 
potential to release by flood factor value. 
Calculate this value as  the product of the - 
containment [flood] value and the flood 

1 3  
7 

frequency value applicable to the source for 
the floodplain category. Select the highest 
value calculated f& those sources thit meet 
the minimum size requirement specified in 
section 4.1.2.121.1 and assign it as  the value 

7 
17 

potentialio release f&tor value for the 
watershed, subject to a maximum value of 
500. Enter this value in Table 4-1. 

4.12.1.3 Calculation of drinking water 
threat-likelihood of release factor category 
value. I f  an observed release is established 
for the watershed assign the observed 
release factor value of 550 as the likelihood of 
release factor category value for that 
watershed. Otherwise, assign the potential to 
release factor value for that watershed as the 
likelihood of release factor category value for 
that watershed. Enter the value assigned in 
Table 4-1. 

4.1.2.2 Drinking water threat-waste 
characteristics. Evaluate the waste 
characteristics factor category for each 

25 
1 1 1 5  

25 
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watersbed based on two kctars ~~~ ~ i s e v a b g t e d f a t & e ~ b a s e d m  Sekt&ap.opriateporhziofTaMe 
persistence and hazardous waste w t i t y .  the logarithm of the n-octand-water partition 4-ZO us Lhws: 
Evaluate only those hazardous subst- coefficient (log &) of the hazardous - l f&ae i so~eormdr i&mg water 
that are availdile to migrate from the sources wua-. intakesa)ongthe hazardom subsr;m 
at the site to d a c e  water in wakx+hd Estimale the hatf-iiie ( t  dl) of a hazardous migration path for the watefthed. 
via the overland{flood hazardous subsbmx substan= a s  foflows: select tke nearest drhrking water 
migration pa& for the watershed [see sectian intake as measrued koar the probable 
4.1.1.1). Such hazardous s~%slances inctude: point dofentry. If the in-water segment 

HaeaFdous s ~ s & t h a ?  meet tBe 
1 .  between tbe probable point of entry 

criteria 'for en observed &ase to snriace 
t t / 2 =  

anathiis selected intake includes both 
water in ttre welershed. - 1 1 1 1  lakes aid other water bodies uile the 

* A11 lnzzrdous sabstances associated -+-+-+- lakes portion of Tabk 4-10 d y  if 
w i i  a source that has a surface water h b  p v more than half the distance l o  this' 
containment fador value greater &an D for selected intake lies in lake+). 
the watershed (see s e c h s  222.22.3, Otherwise. use the rivers. oceana 
43.21.2.1.1. and4.1.21.2.2.1). where: axxtstal tidal waters, and Great Lakes 

4.12.2.1 TmicityJ-mce. For each h ; . ~ ~ d + ~ ~ i ~  &lf:l*-e. port on of Table 4-10. For 
hazardous suSstance,ass@ a taxicity facior b = ~ ~ d e g r a d a ~ i ~  halfhalflife. contaminated sediments w i d  w 
value. a persistence tador ~taiue. and a p= Wotolysis half-liie. identified soruce, use the point where 
combined t o x i c i t y l p e r s ~  f+or value as v=V*tion measurement begins (see section 
specified in sections 41.22.1.1 through 

ifonearmoreof thesefonrcompownt 4.1.1.2) rather than the probable point 
4.1221.3. Select the toxicity/persistence of entry. fer vah for *be wate& m d  in half-lives cannot be estimated for the 

hazardws substance from available data. 
-If there are no drinking water intakes 

section 4.1.2213. 
delete &at component half-life from the 

but &re are intakes or points of use 
4.12.2.1.1 Taxicity. Assign a toxicity for any of the resource types iisted in 

fa* vahe to each hazardous substance a s  above e q m t i o n f f m e  of tfie* f m r  section 4.1.23.3. select the nearest such 
specified in section 2.4.11. component halMvea can be estimated fur tbe intake or point of use. Select the 

U I - 2  PaisLence A s ~ g n a  hazardous substance from availabk data, use portion of Table 4-10 based on this 
persistence factor value to eac! hazdrdous the default poedwe  indicated below. intake or point of use in the manner 
substance. In assigning this value, evaluate Estimate a half-life for the hazardow specified for drinking water intakes. 
persistence based priaradty an &a haE-life of substance for lakes or for rivers. oceans. -If there are no drinking water intakes 
the hazardous subslance in surface wa:er coastal tidal waters, and Great Lakes, as and no specified resource intakes and 
and secondarily an the sorption of the e ppmpriate: paints of bat there b another type 
hazardous substance to sediments. The haif- If a half-hfe can be estimated for a of resource listed in section 4.1.2.33 
life in surface water is defined for HRS hazardous &tmce: (for example, the water is usable for 
purposes a s  the time required to seduce the Assign that h a r d o u s  substance a drinkicg water purposes w e n  though 
iqitial concentration in surface wzter by one- persistence factor valet. from the appropriate not ~%ed), select !he portion of Table 
half as a r e d  d the combined decay portion of Table 4-10 {that is lakes: or rivers, 4-10 based on the nearest point of this 
processes of biodegrad~iim, hydrolysis, oceans, coastal tidal waters, and Great resource in the manner s p e c i f -  for 
photolysis, and volataization. Sorption to Lakes). drin- water intakes. 

If a half-life cannot be estinated for a 
hazardous substance fron available data, use 
the fol!owing ddaul: procedure to assign a 
persistence factor value to that hazardous 
substance: 

For those hazardous substances that are 
metals {or meta!loidsj, assign a persistence 
factor value of 1 as a default for all surface 
water bodies. 

, For other b z a d m s  substances {both 
org& and inoganicX assigna pe~&stence 
factor value of 0.4 as a default for rivers, 
oceans, coastal tidal waters, and Great 
Lakes. and a persistence fador vahe of 0.07 
as a defadt for lakes. Select &he appropriate 
value m the ssme mznner specified for ming 
Table 4-10. 

R N ~  oceans, coasta! bdal waters, and Graat Lakes 

Use the persistence factor value assigred 
bast ' on half-life o r  the default procedure 
unless th?e hazardous substance can be 
assigned a frigher factor value from Table 
4-11, based on its Log &, lf a higher value 
can be assigned from Table 4-11, assign this 
higher value as the persistence factcu vdae 
for the hazardous substance. 

TABLE 4-1 L-PERSISTENCE FACTOR 
VALUES-LOG K, 

Less lhan a equd to 02 ,-.-,,,-,... - : ...........-...... ..................... - -  
Greater than 0 2  to 05 ,.,.-.,,,,- ..-.......-... 2 ............................................... 
Gestw than 0 5  to 15 .-... -,-,., ..,,-..-......... .- ........-. . . .  i 

.. Greater than 1% -.--- ......................................... 

GreeIeI than 4.5 ....................................... 1 2  

O.W7 
0.07 
0.4 
1 

*Use for lakes, rivers, oceans, coastel li3d 
wa?ers, and Great L e k s  OD not r o d  to nearest 
"'teger- 

4.1.221.3 Cidcuiction of tawicity/ 
persistence factor value. &sign each 
hazardous substance a toxici?yjpersistence 
factor value from Table 4-12, based on the 
values assigr.ed to the hazardous substance 
for the toxicity and persistence fsctors. Use 

0.0007 
0.07 
0.4 
1 

Lake0 

-- - 

* Do not cand to nearesl integer. 

Lessthenaequdto0.02 -,-.,--, ...--..-..,-........-.----. - 
Grester h 0.02 to 2 -...--- -- ..-.-- ..................................... 
W than2 to 20 .,--.,., .......................................... - 
Greatw h n  20 .,-------,-- ..........."... ,.., ........-....-------7 
- 
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the bzardous substance with the highest value for the watershed as specified in ofix109Basedmthiiproductassigna 
toxicitylpersistence factor value For the section 242 Enter this value in Table 4-1- value h TaMe 2-7 (secbion ZUIf  to the 
watershed to assign tbe toxidty/persistence C122.3 Cd&n ofdrjdhg water drinking water w t - t e  & a s t i c s  
factor value for the drinking water threat for h t - w a s t e  c h a m c t u ~  fbctorccrtegcny fa* =tegory the fiter this 
the watershed. Eater this value in Table 4-1. rPkre Mllitiply the toxicityipersistence artd value in Ta& 4-1. 

4.3222 M o u s  waste quantity. hazardotur waste quantity fa dor values for 
M i  a hazardous waste quantity factor the watersbed subject to a maximum product 

T ~ L E  4-12-ToXICITV/- FACTOR VALUES. 

4.- &aing Koterthm7t-tclgeis. 
Evaluate the tugeta fector catgory foreach 
waterdied based an three factors nearest 
intake. pop&Um and ~somcea 

To waloate the nearest intake and 
population factors, determine u tdm the 
target adace uatet m?akes UP subject to 
a c t u a l o r ~ t i a i ~ ~ i l ~ t i o n a s ~  
in s e d i r i ~ ~ ~  Use either an o b s e d  
r e ~ b a s e d o a ~ ~ 8 m a t t h e  
intake or t& exwoure umentratiats from 
samples (or con;p&abk &ptes) at or 
bepond tbe intake to make !bia determination 
[sit? section 612l.I). The cxpoeun? 
concentrations for a .amp& ithat ia, d a c e  
water, beethric. or ample1 consist 
of theeoncentrations of those traza;dom 
substances preoent that are signiinUy 
abwe b a c k g r a d  kvels aml attributable at  
1eastinperttotbesiaeftbatb.tbose 
hazardous mhtauce amcentratiom that 
meet the uitezig for an obeened release). 

When aninhkeia- toadtlal 
contaminatioaevahateittlsingLeVel1 

concentrations or Level I[ concentrations If 
the actual contamination ir based on an 
observed release by direct observatioa use 
h e 1  Il concentrations for that intake. 
However, if the actual wntaminatiGn is 
based on an observed release fmn samples, 
determine which level applies for the intake 
by comparing the exposure concentrations 
from samples (or comparable samples) to 
health-based benchmarks as specified in 
sections 25.1 and W.2. Use the health-based 
benchmarks from Table 3-iD [section 3.3.1) io 
determining the bvel of contamination from 
earnplea For contamiuated sediments with no 
identified source, evaluate the actual 
contamination using h v e l  concentrations 
[see section 4.1.12). 
4.123.1 Nearest intake. Evalmte the 

nearest intake factor based on the d r k k g  
water intakes along the overland/flood 
hazardoas subtame *tion path fm the 
watershed Inch& atandby intakes in 
evaluating this factor only if they are used for 
supply at least once a year. 

Assign the nearest intake factor a value a s  
follows and enter the in TaMe 4-2 

Lfoneornwedtbesedrhdciiwaier 
i n t a l r ~ ~ b ~ l b j e c t t o I a v e l I ~ t r a ~ a s  
specified in section 4.123, assip a fadm 
value of 50. 

If not, W if one or more of tbeae 
drinking water intakes is subject 80 level I1 
concentrations, assign a fadm value of 45. 

If none of these &i&q water intakes is 
subject to Level I or Level U concentrations, 
determine the neanst of these dFinking water 
intakes, as measured from the probable point 
of entry [or from the point where 
measurement begins for contaminated 
sediments with no identified source). Assign 
a dilution weight from Table 4-B to this 
intake, based on the type of d a c e  water 
body in which it is located. Multiply this 
dilution weight by 20. r o d  tbe product to 
the marest integez and assign it as the factor 
value. 

Aa@ the aution weight from Table 4-13 
a s  f d o w s  

TABLE ~-~~.-SORFACE WATER DVUflON WEIGHTS 

Treat each lake as a separate type of water body and sssign a dikrtion weigftt as specified in text ' Do not rand to nearest integer. 
cds=cubicfeetpefsecond 
'EmbaymentS harborff smd%. estuafk back bays. lagoons. wetlands, etc, seaward (rom moths d civers and lendward kom.base(ine of Tenilorirrl Sea , 
*- trwn baWina of Terntorial Sea. This baseline reprments the p e d i i e d  U.S. yasttina It m parallel to the seaward Crmt d the TmitoW Sea and 

other Murtime knits such as the im bcnmdary of the Federal fisheries iwi&cth and the bmn d States jur$diction under the Submerged Lands Act as amended 

For a river ltnat is. surface water body use the average annual discharge as defined For a lake, assign a dilution weight as 
types specified in Table 4-13 as minimal in the U.S. Geological S w e y  Water follows: 
stream through very large-river). assign a Resources Data Annual Report. Otherwise, ; -For a lake that has surface water flow 
dilution weight based on the average annual estimate the average annual flow. entering the lake, assign a dilution 
flow in the river a t  the intake. If available. weight based on the sum of the - 
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average annual flows for the surface 
water bodies entering the lake up to 
the point of the intake. . 

-For a lake that has no surface water 
flow entering, but that does have 
surface water flow leaving. assign a 
dilution weight based on the sum of 
the average annual flows for the 
surface water bodies leaving the lake. 

-For a closed lake (that is, a lake without 
surface water flow entering or leaving). 
assign a dilution weight based on the 
average annual ground water flow into 
the lake, if available, qsing the dilution 
weight for the corresponding river flow 
rate in Table 4-13. If not available, 
assign a default dilution weight of 1. 

For the ocean and the Great Lakes, 
assign a dilution weight based on depth. 

For coastal tidal waters, assign a dilution 
weight of 0.0001; do not consider depth or 
flow. 

For a quiet-flowing river that has average 
annual flow of 10 cubic feet per second [ds) 
or greater and that contains the p d a b l e  
point of entry to surface water. apply a zone 
nf mixing in assigning the dilution weight: 

S t a r t  the zone of mixing at the probable 
point of entry and extend it for 3 miles 
from the probable point of entry, 
except: if the surface water 
characteristics change to turbulent 
within this &mile distance. extend the 
zone of mixing only to the point at 
which the change occurs. 

-Assign a dilution weight of 0.5 to any 
intake that lies within this zone of 
mixing. 

-Beyond this zone of mixing, assign a 
dilution weight the same as for any 
other river (that is, assign the dilution 
weight based on average annual flow). 

-Treat a quiet-flowing river with an 
average annual flow of less than 10 cfs 
the same as any other river (that is. 
assign it a dilution weight of 1). 

In those cases where water flows from a 
surface water body with a lower assigned 
dilution weight (from Table 4-13) to a surface 
water body with a higher assigned dihtion 
weight (that is. water flows from a surface 
water body with more dilution to one with 
less dilution), use the lower assigned dilution 
weight as  the dilution weight for the latter 
surface water body. 

No. 241, / Friday, December 14, 1990 / Rules and Regulations 
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4.1.23.2 Population. In evaluating the the population either to that standby intake 
population factor, include only persons or to the other surface water intake(s) and 
served by drinking water drawn from intakes ground water well(s) that serve that 
that are along the overland/flood hazardous population; do not assign that portion of the 
substance migration path for the 'watershed population both to the standby intake and to 
and that are within the target distance limit the other intake(s) and well(s) in the blended 
spekified in section 4.1.1.2. Include residents, system. Use the apportioning that resu!ts in 
students, and workers who regularly use the the highest population factor value. (Either 
water. Exclude transient populations such as include all standby intake(s) or exclude some 
customers and travelers passing through the or all of the standby intake(s) as  appropriate 
area. When a standby intake is maintained to obtain this highest value.) Note that the 
on a regular basis so that water can be specific standby intake(s) included or 
withdrawn, include it in evaluating the excluded and, thus. the specific apportioning 
population factor. may vary in evaluating different watersheds 
in estimating residential population, when and in evaluating the ground water pathway. 

the estimate is based on the number of 4.1.2.3.2.1 Level of contamination. 
residences, multiply each residence by the Evaluate the population factor based on three 
average number of persons per residence for factors: Level I concentrations. Level 11 
the county in which the residence is located. concentrations, and potential contamination. 
In estimating the population served by an ' Determine which factor applies for an intake 

intake, if the water from the intake is blended as specified in section 4.1.2.3. Evaluate 
with other water (for example. water from intakes subject to Level I concentration as 
other surface water intakes or ground water specified in section 4.1.23.22 intakes subject 
wells), apportion the total population to Level II concentration as  specified in 
regularly served by the blended system to the section 4.1.2.3.2.3, and intakes subject to 
intake based on the intake's relative potential contamination as  specified in 
contribution to the total blended system. In section 4.1.2.3.2,4. 
estimating the intake's relative contribution. For the potential contamination factor, use 
assume each well or intake contributes population ranges in evaluating the factor as  
equally and apportion the population specified in section 4.12.3.24. For the Level I 
accordingly, except: if the relative and Level II concentrations factors, use the 
contribution of any one intake or well population estimate. not population ranges. in 
exceeds 40 percent based on average annual both factors. 
pumpage or capacity, estimate the relative 4.1.2.3.22 Level I concentmtions. Sum the 
contribution of the wells and intakes number of people served by drinking water 
considering the following data. if available: frorn intakes subject to h v e l  I 

Average annual pumpage from the concentrations. Mdtiply this sum by 10. 
ground water wells and surface water intakes ~~~i~ this as the value for this 
in the blended system. factor. Enter this value in Table 4-1. 

Capacities of the wells and intakes in the 4.1.232.3 ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ .  sum 
blended system. the number of people served by drinking 

For systems with standby surface water water from intakes subject to Level fI 
intakes or standbv mound water wells. concentrations. Do not include people 
apportion the totd hpulation regularly already counted under the Level I 
served by the blended svstem as described concentrations factor. Assjgn this sum as the 
above, e;cept: 

Exclude standby ground water wells in 
apportioning the population. 

When using pumpage data for a standby 
surface water intake, use average pumpage 
for the period during which the standby 
intake is used rather than average annual 
pumpage- 

For that portion of the total population 
that could be apportioned to a standby 
surface water intake, assign that portion of 

value for this factor. Enter this value in Table 
4-1, 

4.1.2.3.2.4 Potential contamination. For 
each applicable type of surface water body in 
Table 4-14, first determine the number of 
people served by drinking water from intakes 
subject to potential contamination in that 
type of surface water body. Do not include 
those people aiready counted under the Level 
I and Level II concentrations factors. 
B K U W O C O D E ~ s o 4  



TABLE 4-14 
DILUTION-WEIGIITED POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR FOR SURFACE WATER MIGRATION PATINAY' 

I Number of People 

Type of Surface Water ~ o d ~ ~  

Small to moderate strenm 
(10 to 100 cfs) I 0 0.4 7 5 16 52 163 521 - 1,633 

1 11 31 101 301 1,001 3,001 10,001 
to to t o  to to to to to 

0 10 30 100 300 1,000 3,000 10,000 30,000 

Mihima1 stream 
(< 10 cfs) 

I '  

0 4  * 1 7  53 164 522 1,633 5,211( 16,325 

Large stream to rlt r 
(> 1,000 to 10,000 CPS) 

I- 
0 0.004 0.02 0.05 . 0.2 0.5 2 5 16 

$ Large river 
(> 10,000 to 1C0.000 cfs) 0 0 '  0.002 0.005 0.02 0.05 0.2 0.5' 2 

Moderate to large stream 
(> 100 to 1,OOC cfs) 

Very large river 
(> 100,000 cfs) 0 0.001 0.002 0.005 0.02 0.05 0.2 

0 0.04 0.2 0.5 ? 5 16 5 2 163 

Shallow ocean zone or Great 
Lake (depth < 20 feet) 0.002 0.005 0.02 0.05 0.2 0.5 2 

Moderate ocean zone or Creat 
Lake (depth 20 to 200 feet) 0 0.001 0.002 0.005 0.02 0.05 0.2 

Deep ocean zone or Creat 
Lakes (depth > 200 feec) 0 0 0.001 0.303 0.008 0.03 0.08 

3-mile mixing zone in 
quiet flowing river 
(2  10 cfs) 

Y 

-0 2 9 26 82 261 . 817 2,607 8,163 

- .- 



TABLE 4-14 (Concluded) 

Number o f  People 

30,001 100,001 300 ,'001 1,000,001 
t o  t o  t o  t o  

Type o f  Surface  Water ~ o d ~ ~  100,000 300,000 1,000,OOQ 3,000,000 10,000,000 

Minimal stream 
(c 10 c f s )  52,137 163,246 521,360 1,632,455 

Small t o  moderate s t ream 
(10 t o  100 c f s )  5,214 16,325 52,136 . 163,245 

Moderate t o  l a r g e  stream 
(' 100 t o  1 ,000 c f s )  

1 
5 2  1 I . 6 3 3  5.214 16,325 

Large stream t o  r i v e r  
(> 1,000 t o  10,000 c f s )  1 57 I 6 3  521 1,632 

Large r i v e r  
5 16 5 2 163 (> 10,000 t o  100,000 c f s )  

C I 
' 0\ 

Cn 
Very l a r g e  r i v e r  
(> 100,000 c f s )  0 . 5  2 5 16 

Shallow ocean zone o r  Great  1 
Lake (depth < 20 f e e t )  5 16 52 163 

Moderate ocean zone o r  Cre-at 
Lake (depth 20 t o  200 f e e t )  0 . 5  . 2 5 ' 16 

Deep zone o r  Great  Lake 
0 . 3  1 3 8 (depth > 200 f e e t )  

3-mile mixing zone i n  
q u i e t  f lowing r i v e r  26,068 81,623 260,680 816,227 
(2 10 c f s )  

'~ound the  number o f  people t o  n e a r e s t  i n t e g e r .  Do no t  round the  ass igned d i l u t i o n -  
weighted popula t ion value  t o  n e a r e s t  i n t e g e r .  

b ~ r e a t  each lake  a s  a s e p a r a t e  type of wntcr body and a s s i g n  i t  a d i lu t ion-weighted 
population value  us ing  the  su r face  water body type with the  same d i l u t i o n  weight from 
Table 4-13 a s  the  l ake .  I f  d r ink inc  water is  withdrawn from c o a s t a l  t i d a l  water or the  
ocean. a s s i g n  a d i lu t ion-weigh ted  population value t o  i t  us ing the  s u r f a c e  water body 
type with t h e  same d i l u t i o n  weight from Table  4-13 a s  t h e  c o a s t a l  t i d a l  water o r  the  ocean 
zone. 

BIUINO CODE 6580-5O.C ' II 
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For each type of surface water body, assign 
a dilution-weighted population value from 
Table 4-14, based on the number of people 
included for that type of surface water body. 
(Note that the dilution-weighted population 
values in Table 4-14 incorporate the dilution 
weights from Table 4-13. Do not multiply the 
values from Table 4-14 by these dilution 
weights.) 

Calculate the value for the potential 
contamination factor (PC) for the watershed 
as follows: 

where: 
W,=Dilution-weighted population from Table 

4-14 for surface water body type i. 
n=Number of different surface water body 

types in the watershed. 
If PC is less than 1. do not round it to the 

nearest integer: if PC is 1 or more, round to 
the nearest integer. Enter this value for the 
potential contamination factor in Table 41. 

4.1.2.3.2.5 Cdculation of population factor 
vahe. Sum the factor values for Level I 
concentrations, Level Ii concentrations. and 
potential contamination. Do not round this , 

sum to the nearest integer. Assign this sum as 
the population factor value for the watershed. 
Enter this yalue in Table 4-1.. 

4.123.3 Resources. To evaluate the 
resources factor for the watershed, select the 
highest value below that applies to the 
watershed. Assign this value as the resources 
factor value for the watershed. Enter this 
value in Table 61. 

Assign a value of 5 if. within the in-water 
segment of the hazardous substance 
migration path for the watershed, the surface 
water is used for one or more of the following 
purposes: 

Irrigation (5 acre minimum) of 
commercial food crops or commercial forage 
crops. 

0- Watering of commercial livestock. 
Ingredient in commercial food 

preparation 
Major or designated water recreation 

area, excluding drinking water use. 
Assign a value of 5 if, within the in-water 

segment of the hazardous substance 
migration path for the watershed, the surface 
water is not used for drinking water, but 
either of the following applies: 

Any portion of the surface water is 
designated by a State for drinking water use 
under section 305(a) of the Clean Water Act 
as amended. 

Any portion of the surface water is 
usable for drinking water purposes. 

Assign a value of 0 if none of the above 
applies. 

4.1.2.3.4 Calculatjon of drinking water 
threat-targets foctor categoq value. Sum the 
nearest intake. population, and resources 
factor values for the watershed. Do not round 
this sum to the nearest integer. Assign this 
sum as the drinking water threat-targets 
factor category value for the watershed. Er.ter 
this value in Table 4-1. 

4.1.2.4 Calculation of-the drinking water 
threat score for a watershed. Multiply the 

drinking water threat factor category values 
for likelihood of release, waste char- 
acteristics, and targets for the watershed, and 
round the product to the nearest integer. Then 
divide by 82,500. Assign the resulting value. 
subject to a maximum of 100, as the drinking 
water threat score for the watershed. Enter 
this value in Table 4-1. 

4.13 Human food chain threat. Evaluate 
the human food chain threat for each 
watershed based on three factor categories: 
likelihood of release. waste characteristics, 
and targets. 

4.1.3.1 Human food chain threot- 
IikeIihood of release. Assign the same 
likelihood of release factor category value for 
the human food chain threat for the 
watershed as would be assigned in section 
4.1.2.1.3 for the drinking water threat. Enter 
this value in Table 4-1. 

4.1.3.2 Human food chain threat-waste 
characteristics. Evaluate the waste 
characteristics factor category for each 
watershed based on two factors: toxicity/ 
persistence/bioaccumulation and hazardous 
waste quantity. 

4.1.3.2.1 Toxicity/persis&nce/ 
bioaccumulation. Evaluate all those 
hazardous substances eligible to be 
evaluated for toxicitylpersistence in the 
d r i n k  water threat for the watershed (see 
section 4.1.2.2). 

4.1.3.2.1.1 Toxicity. Assign a toxicity 
factor value to each hazardous substance as  
specified in section 2.4.1.1. 

4.1.32.1.2 Persistence. Assign a 
persistence factor value to each hazardous 
substance as specified for the drinking water 
threat [see section 4.15.2.1.2). except: use the 
predominant water category (that is, lakes; or 
rivers, oceans, coastal tidal waters, or Great 
Lakes) between the probable point of entry 
and the nearest fishery (not the nearest 
drinking water or resources intake) along the 
hazardous substance migration path for the 
watershed to determine which portion of 
Table 4-10 to use. Determine the predominant 
water category based on distance as 
specified in section 4.1.2.2.1.2. For 
contaminated sediments with no identified 
source, use the point where measurement 
begins rather than the probable point of 
entry. 

4.1.3.2.1.3 Bioaccurnulation potential. Use 
the following data hierarchy to assign a 
bioaccumulation potential factor value to 
each hazardous substance: 

Bioconcentration factor (BCF) data. 
Logarithm of the n-octanol-water 

partition coefficient (log &) data. 
Water solubility data. 

Assign a bioaccumulation potential factor 
value to each hazardous substance from 
Table 4-15. 

EBCF data are available for any aquatic 
human food chain organism for the substance 
being evaluated, assign the bioaccumulation 
potential factor value to the hazardous 
substance as follows: 

If BCF data are available for both fresh 
water and salt water for the hazardous 
substance, use the BCE data that correspond 
to the type of water body (that is. fresh water 
or salt water] in which the fisheries are 
located to assign the bioaccumulation 
potential factor value to the hazardous 
substance. 

If, however, some of the fisheries being 
evaluated are in fresh water and some are in 
salt water, or if any are in brackish water. 
use the BCF data that yield the higher factor 
value to assign the bioaccumulation potential 
factor value to the hazardous substance. 

If BCF data are available for either fresh 
water or salt water. but not for both, use the 
available BCF data to assign the 
bioaccumulation potential factor value to the 
hazardous substance. 

If BCF data are not available for the 
hazardous substance, use log K, data to 
assign a bioaccumulation potential factor 
value to organic substances, but not to 
inorganic substances. If BCF data are not 
available, and if either log K, data are not 
available, the log K, is available but 
exceeds 6.0, or the substance is an inorganic 
substance, use water solubility data to assigr, 
a bioaccumulation potential factor value. 

If bioconcentration factor (BCF) data are 
available for any aquatic human food chain 
organism, assign a value as follows: 

If BCF data are not available, and log K, 
data are available and do not exceed 6.0. 
assign a value to an organic hahrdous 
substance as follows (for inorganic hazardous 
substances, skip this step and proceed to the 
next): 

Greater than or equal to 10,000 ................. 
1.000 to less than 10.000 ............................ 
100tolessthan1.000 - ............................. 
lOtolessthan100 ...................................... 
1 tolessthan 10 .......................................... 

................................................. Lessthan1 .- 

3.2 to less than 4.5 ..................................... 
2.0 to less than 3.2 ..................................... 
0.8 to less than 2.0 ...................................... 
Less than 0.8 ............................................... 
If BCF data are not available, and if either 
Log K, data are not available, a log K, is 
available but exceeds 68, or tbe substance is 
an inorganic substance, assign a value as 
follows: 

50.000 
5,000 
500 
50 
5 

'0.5 
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TABLE C ~ ~ . ~ A ~ ~ U M U T W ) N  
POTEM)ALFACTOF) VALUES.- 

Concluded 

Greater than i.500 -.--,,..-...,,-,. 

data 

Do not diatinguisk between fresh water and 
salt water in assignmg tbe bioacmmulation 
potentis1 fa* vaJue based on log K, or 
water dub i l i i  data. 

If none of L& data are available, -sign 
the hazardous substance a bioaccumulation 
potential factor value of 05. 
4.1.3.21R C.aiculat.hn of toxicity/ 

persistence/bioaccumulotion factor value. 
Assign each hazardous substance a toxicity/ 
persistence factor value from Table 4-12, 
based on the values assigned to the 
hazardous s l lbance for the toxicity end - 
persistence! factors. Then assign each 
hazardous substance a t~xici@]~ersistence/ 
bioaccumuiatiori factor value from Table 
4-16. based on tk values assigned for the 
toxicity/persistence and bioaccllmdation 
potentiaIractors. Use the hazardous 
substance with the hinheat toxicitvl 
pezsistence/bioam-ulation factor vabe for 
the watershed to assign the value to tbi 
factor. Enter this value in Table Ci. 
m ~ c o # ~  
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ulation Potential Factor Value 
Persistence - - -  . -  - -- -- 
Factor Value 1 50,000 5,000 500 50 5 0 . 5  

I - - - --- 

=DO not round to nearest integer. 
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4.1.3.2.2 Hazardous waste quantity. In addition, consider all other fisheries that watershed and. for such a sample. 
Assign the same factor value for hazardous are partially or wholly within the target meets the criteria for actual food chain 
waste quantity for the watershed as would be distance limit for the watershed. including contamination. 
assigned in section 4.1.2.22 for the drinking fisheries partially or wholly within the 
water threat Enter this Table 4-1. boundaries of an observed release for the 

TABLE 4-17.-HEALTH-BASED BENCH- 
4.1.3.23 Coiculation of h u m  food chain do not meet any of the three 

MARKS FOR HAZARDOUS SUBSTANCES 
threat-waste chamcteristics factor category IN HUMAN FOOD CHAIN 
vaiue. For the hazardous substance selected criteria listed above' to be subject 
for the watershed in section 4.1.3.2.1.4, use its potential human food chain contamination. If . Concentration corresponding to Food 

toxicity/persistence factor value and only a portion ofthe fishery is within the and Drug Administration Action Level 

bioaccumulation potential factor value as target distance limit for the watershed. (FDAAL) for fish or shellfish. 
follows to assign a value to the waste include ody  that portion in evaluating the Screening concentration for cancer 
characteristics factor category. First multiply targets factor category. corresponding to that concentration that 

corresponds to the 10-'individual cancer risk the toxiciQ/pcnistence factor value and the When a fishery (or portion of a fishery) is for exposms~ b a d u s  Waste quntib' factor value for the subject to actual food chain contamination, ScMning mncentration for noncancer subject to a product determine the part of the fishery subject to t o ~ c o l ~ c a l  responses mnespondiq to the 
lo Then this product the Level I concentrations and the part subject to ~~f~~~~~ (RO) for ord erposwe~ 

bioaccumdation potential facfor value for Level II concentrations. If the actual food this hazardous substance. subject to a 
prodact of lx10 Based on this chain contamination is based on direct 4.1.3.3.1 Food chain individual. Evaluate 

secod a value from ~ ~ b l ~  observation, evaluate it using Level II the food chain individual factor based on the 
2-7 (section 2.4.3.1) to the human food chain ~ ~ ~ c e n t r a t i o n s .  However. if the actual food fisheries (or portions of fisheries) within the 
ha t -was te  characteristi- factor category chain contamination is based on samples target distance limit for the watershed. 
for the watershed. Enter this value in Table from the watershed. use these samples and if Assign this factor a value as  follows: 
4-1. available, additional tissue samples from If any fishery (or portion of a fishery) is 

4.1.3.3 Human food chain threat-targets. aquatic human food chain organisms as subject to Level I concentrations, assign a 
Evaluate two target factors for each specified below, to determine the part subject value of 50. 
watershed: food chain individual and to Level I concent+ions and the part subject . If not, but if any fishery (or portion of a 
population. For both factors. determine to Level II concentrations: fishery) is subject to Level II concentrations, 
whether the target fisheries are subject to Determine the level of actual assign a value of 45. 
actual or potential human food chain froni samples (including tissue If not. but if there is an observed release 
contaminatioh samples from essentially sessile, benthic of a hazardoui? substance having a 

Consider a fishery (or portion of a fishery] that meet the criteria for actual bioachulat ion potential factor value of 500 
within the target distance limit of the or greater to surface water in the watershed 
watershed to be subject to actual human food food chain contamination by the a d  there is a fishery (or portion of a fishery) 
chain contamination if any of the following concentrations bee section 4.1.23) present anywhere within the target distance 
apply: from these samples (or comparable samples) limit, assign a value of 

A hazardous substance 'having a to the health-based benchmarks from Table . ~f there is no observed =lease to sllrface 
bioaccurnulatiw potentiaI factor value of 500 4-171 described in section 2-5.1 and 25-2 water in the watershed or there is no 
or greater is present either in amobserved Use only the exposure concentrations for observed release of a hazardous substance 
release by direct observation to the those hazardous substances in the sample (or having a bioaccumulatian potential factor 
watershed or in a surface water or sediment comparable samples) that meet the criteria value of 500 or greater, but there L a fishery 
sample from the watershed at a level that for actual contamination of the fishery. (or portion of a fishery) present anywhere 
meets the criteria for an observed release to In addition. determine the level of actual within the target distance limit, assign a 
fhe watershed from the site* and at  least contamination from other tissue samples by value as  follows: 
portion of the fishery is within the boundaries am-g the of hazaldous of the observed release (that is. it is located -Using Tabk 4-13. determine the highest 
=ither at he point of direct obseNafion or at substances in the tissue sarnp1a (or dilution weight (that is, lowest amount 
or between the poht of entry and ampamble tissue m ~ l e s )  to the health- of dilution) applicable to the fisheries 
the most distant sampling point establishing based as [or portions of fisheries) within the 
the observed rehas).  described in sections S.1 and 2.SZ Use only target distance l i t .  Multiply this 

The fishery is dosed, and a those additional tissue samples and s d y  dilution weight by 20 and round to the 
substance for which the fishery has been those hazardous substances in the tissue nearest integer. 
closed has been documented in an observed samples that meet all the following criteria: -Assign this calculated value as  the 
release to the watershed from the aite.'and at -The tissue sample is from a location factor value. 
least a portion of the fishery is within the that is within the boundaries of the If there are no fisheries (or portions of 
boundaries of the observed release. a c b d  food ,-hain ,-+amination for fisheries) within the target distance limit of 

A hazardous substance is present in a the site {that is, either at the point of the assign a of a 
tissue sample from an essentially sessile, direct observation or at or between the Enter the value assigned in Table 4-1. 
benthic, human food cha~r qrganism from the probable point of entry and the most 4.1.3.3.2 PopuIation. Evaluate the 
watershed at a level that meets the criteria distant sample point meeting the population factor for the watershed based on 
for an observed release to the watershed criteria for actual food chain three factors: Level I concentrations. Level II 
from the site, and at least a portion of the 
fishery is within the bundaries of the contamination). concentrations. and potential human food 

-The tisslle -pie is from a species of chain contamination Determine which factor 
observed release. 

aquatic human food chain organism applies for a fishery (or portion of a fishery) 
For a fishery that me.ts any of these three that spends extended periods of time specified in 4;1-3.3. 

criteria, but that is not wholly within the within the boundaries of the actual 41.3.3.Zl Level f-wncentmtions. 
boundaries of the observed r lease, consider food chain contamination for the site Determine those fisheries (or portions of 
only the portion of the fishery that is within fisheries) within the watershed that are 
the boundaries of the observed release to be and that is not an essentially sessile, subject to Level I concentrations. 
subject to actual human fa d chain benthic organism. Estimate the human food chain population 
contamination Consider th ? remainder of the -The substance is a substance vdua for each fishery [or portion of a fishery) 
fishery within the target distance limit to that is also present in a surface water. as follows: 
be subject to potential food chain benthic, or sediment sample from Estimate human food chain production 
contamination within the target distance limit for the for the fishery based on the estimated annual 
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- .  . - - -  - 
proctuction (inpounds)of-bman foodehain. , Calculate thevalue for the potentiailturnam evaluaied for toxicitylpersistence in the 

. -isms (for example. rish ahelHieh) for . f d c b a i n  contamination Tactor {Pff fgr the drinking water threat for theewatershed (see - 
that fishery. except: if the f w k y  is closed watershed as follows: section 4322). 
and alazardous substance for which tbe / 

fishery has been closed has been documented 4.1.42.13 Ecosystem toxicity. Assign an 
1 n 

inan observed release te the fiehery from a . + . s0ayU.m toxicity fact~r value h m  Table 
source at'tbe s i t e s u s e - h ~ e & m t ~ & d  , - l o i = l  - 4-19 to each h e , =  substance on the - 
production for the periodpriortochtre of , . -  basis of the following data hierarchy: 

. the fishery or use the esthited annual 0-EPA chronic Amgent Water Qwlity 
production from m e l e  fisheries that ~ h m  Criterion (AWQC) for'the s u b f b e .  
ate not d d  P,=Human food chain population value for EPA chronic Ambient Aquatic Life 

- ~ t b e . f i s t t e & a v & f o r ~ ,  A - &,hery.j. , - - . Advisory Concentratigns [AALACJ for h e  
food chain population from Table 418, Based D,=Dilution weight from ~ a k e  4-13 fir ' substance. 
on tly estimafea human f ~ o o d p r o d u c t i ~ ~ E o r  Lshery L 
theasliery. . -  - r i=~upber  of fisbedes subj& tipotentid ' , PA for the , 

r EPA acute AWQC for the substance. 

Set bouadaries detwkn fisheriea a t  human food chain contamhatioh 
t h w  peintewh~human f d c h a i $  - . calculating PF: Lowest L+ value for the substance. 
prodndioa changes or whe& thethes&ce'. - 

4 Estimate tbe buman food chain In assigning the emystem +@city factq 
water dilution weight changea population value (PJ for a fishery (or portion the hazardow substance: 

Sum khe human f& chain popdetiofi of a fishery) as specified in section 4.13.3.21. if either an *A **ic AWQC or - 
value for each f i 8 h q  land portion of a A s s i i  the fiehery-(or portion of & . &%LAC b available for the hazardous . 
fisBers3; Multiply this sum h10. H the fishery) a dilution weight as indicated in substance, use it to assign the ecosystem 
produd is than 1. do not m u d  it te the . Table 4-13 [section 4.129.1). except do not . toxicity factor value. Use the chronic AWQC 
nearest i n t m 4 f  1 or more, round to tfie assm a dilution weight o m  for a "3-mile in preference to the duonic AALAC when 
n e w i t  ininteger. Ass@ vaiw ae ' tone in *t f l o w  fiver": instad both awavdable. - 

, the LevelJ con~trations.factor vahe.%nfer - a weight O? the * If neither is avaitable, e, the EPA-acute 
. his-value jn Bble ~ 3 .  - . . - . _ _  ay@ flow. AWQC or AALAC t o a m  the ecosystem 

4 . ~ 3 . 3 ~ 2  h e 1  H con~~ntmtibns: -- : If PF b lessth.; i. do mtfimrd it to to~ci ty  fadornlaa* acute AWQC in 
Determine tbose fisheries (or portiohs of -- nearest integecif PP ir 1 or more.rs@ to to the ad fisheries] within the waterAed thatare integBT- . . If none of the chronic ad AW@ aubject&tevel E concentrations. b n o t  - in Table 44. - - indude any fishePiea {mportkm d Meries] - Cl.S.3Z4 ~elculdtion of$p~lafidn f o G  . and wCs is ava*bla-use the.1owes? , 

b d y 3 o u n t e d d r t h e t a v e t I  *..-'- . vahe. Sum tBe dm for t h e m e l  I ' --.I& maiue to assign the ecosys6m t&city - . 
concentmtiom M r .  .- .- - , - atncentratio1aJ.evel R concentrations. and . factor value. I 

Ass* each fishery (or pol2ion-of 8 fishery] - potwtiak+mi food ehain contynbtion .If an-& vdue ip also not asailable 
. a value for human food chreia population fsomm -faet&for.tfie watersbed..Do ~~d this essigrr? ecosystem toxicity-fact-? value $0 . 

Table 4-18. based 6n the estimated lmmaa - sum to the neareat integer. &sign iras the . to the hazardous substance a& use other 
food *on for.ihefis&y. Estim&~&e . population faclor vdae for  ate^^ p h i d O U s  substan& for whi& data rire , - 
human food chaiq productioniq the fisbrrJr &-this vahe in Table 4-1. a d a b l e  in wahating the patiway. ' - 
as spefified in section 4.19.321. . . u . 3 . 3 ~  Cokulotien ofhuman food chain 
Snm the h b f o o d  chain popdatioa - ihreat-bgets f-r @tegoe value. !hm %e If an ecosyatey toxicity factor value of 0 is 

v a k f o t  each fishery (and portion ora food&&individual &d population factor assigned to all hazardous subsCnces elW6le . - figh-. If this suai is less, than t do not . . ,--values fer-the watershed Do net round this to be evaluated for tbe watershed (that is, 
roupd it to the n-st integer: if1 more, sum to the nearest integer. Assign It as the -cient data are available for evaluating 
r d  to the near& integer: Assign the -human food chain -at-tageta factor an the substances5 rise a defidt value of 100 . 
resul~ .value  a s  theeve1 Uconcentr+ions category~elne for the watershsd. Enter cia the k s m  toxicity fatter valne for all factor vdue.*ter th i sdue  in Table fl. value in Table 4-1. , - these hazardous snbbtancea 

- .  ? e m  VAWES. . 
. * .. ' - 

- 
fectOrt- - toxicity factor valae-b the hazardous , vakree for likelihood of releasemaste - - 

food cheii, p& 
m W.Y-1 

. * 
: 

. .  . 
- 0--.- .-....... -".....",-"-..... ..-.--. -... 

.:GreeterthanOt616b, ...,..,.,....,-. 
 chat^ (Ran 100 to 1,000 ,,.-...-.. 
+aatar then 1.Oooto *O.OOO -.,.-.. 

tO.600 to 100.000.--- 
. h t *  *OO.MW) b 1.000.0 00.-.. -: 

men lo* taw-,-...A,-...,.,. 
-beaterlran tf~' t o 7 0 l  -...-.---- .- - w'to loY--~------~~~~-~-- 

, .. .- than lo* .-.-...-.......... "-...- . .  1 

I - -  
characteristics, and targeb for the watershed Substan= . . 

h m ~ ~ . f ~ ~ d  a d  round thepm&ct b & e  nearest integer. - *' If vahes for the 8electg A W ~  ' 

- Then&v&%y by & resulting AALAG or % are nvaiiable' for botb freh 
value, subw fo a-maximmn of IBQ as the water and marine water for.the hazardous 
human food chajn &pat wre for tbe .substance. use the r+e that cmesponde te 

0 watershed Enter this emre in Table 4-1. , the type ef water body (that is. h s h  weter or 
0.03 4.1.4 Envimnmentd threat Evaluate the &t water) in he msjfive . - - 
Q3 . en*-d threarfpr thewateded-bad enviroments are l-tdfi the . . 
3 on three factor categorhx likelihood of 

31 rekase. waste characteristics. and targets. ecosystem toxicity factor value to'fhe 
3t0 4.1.4.1 i?nvironmeni4I thmt;Iikelihad of Faad- 6ubstance' - 
9.100 *lea& ~gsb the same like- ofrelease K. however. some of the ensitbe 
31.000 factor value for&e m*ntal environments being eyaluated-in fresh ' 

330.000 threat for the lur woutd be - water and some are @ salt water, or icrity 9,tOkwo assigned in section 4.1.2.1 J for the drinking are in brackish water, use the-whre Ff-esh 
'Do not round to nearestintqer. weter threat. Enter this value@ Table 4-1, water or marine) \hat yields the highQ'factor 

4.1.42 Envimnmentol threat-waste value to assign the ecpsystem toxicity factor 
4.1.3.3.2.3 ~otirnti i  human food chain chamcteiisfics Evaluate the wkte  velue to the hazardous silbstance 

contomination.-Determine those fisheries (or characteristics factor category for each r If n value for the selected AWQC. 
Portions of fisheries) within & watershed weterehed beeed on two factora: ecosystem m c ,  or LG available for &her&& 
that am subject to potential human rood ~ o * c i ~ l ~ e ~ i s t e n ~ e / b i ~ ~ ~ d a t i o n  and water or marine water, n& fotZboth, use - -khain contamination. bo not indude those bezerdous weste quantity. 
fisheries (or portion of fisheries) b d y  4.1.42-1 Emsystem toxicity/persistgnce/ the avaflabk one to assign an ecosystem 

factor value to the counted under the Level 1 or Level U. - biooccum~~lation. Evaluate alt those 
concentrations factora hazerdous substances eligible30 be - - substance. 
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TA8LE 4 - 1 9 . 4 3 O ~  T O W  to - w&hpxtieflef'raUe~b+o 
FACTOR V ~ W E S  TAB, 4-m -.ro*nn 

FACTORVALUE- pdemk8nt  water cat- based on distance as seeciked in 

Less lhan 1 #i .. 
1.800 

Greater than 18- SS #d---..- 

tfmltsar~ekuakkll#:mr6RLcftoRBc 
~ i . s d l a M e . ~ r r n b s L . h d o ~  
t h . 6 P A w * ~ r 1 U L I K : r ~ =  

tf neimer an-EPA chronk or acute AWQC nor 
€PA chronk at acute AALAC is b l a b & ,  
rsslgnavaluebralhe%asfollwra 

€PA acute AWOC or AALAC 

100 to 1.000 pgll , ................- 
Greater than to lDOjJM @A 

................. Greill_er 'lkaR 1m.808 @I .- 

: W H ~ ~ F d r u i e a ~ C i l w L  
~ l e n t ~ L i t e ~ ( ; o # w r -  - 

*C)se the A m  raloe in -preterem &I Uw 
AAtrSCwhenbothareavarhble. Seetexlforsseof 
~ u d a r a d o e v a l u s s  

4.l.4212 Peds#em. M g n a  
per&ememor=lee te edlBaz%lvlmRs 
substance as s~ecified in section 41221.2. 

sect i&4.1 .~~1.~  h r  cwtaw&ied 
sedhe&rvitksieieidenttigied.eseZke 
poist wl?eretlle%SBFeVRent %egk &her &am 
thepd-dde pek? dceky. 

4.1.4+.~3 ~ c a s y ~ m  ~ G U U C C L ~ R ~ U I U ~ ~ ~  
potentid. Assign an e o o s ~  
b i o d e t i e n  potential k t e r  value to 
each hazardous substance in the =me 
manner speciffed fer the bioamtmdation 
P0zfflti.d f x b r  m sec%m 4.l.3.21.3. except 

* Use BCF data for an aqua* mgadsms. 
not just for aquatic human food cham 
organisms. 

Use tfre %CF data 'that m s p m ! d s  to the 
type dwMm body Ithat is h s h  water or 
salt water) in whida thesensitive 
enviromnmb 4- Ssheries) am bed 

4.1.4.ZlA Cdc&t& w f e c o q q ~ m  
toxicity/pe~~iste- &c&f 
vokre Assign each Jiazardms s&a~ce aaa 
ecosystem t o x i d t y j ~  kb~ d~k 
frm TsMe Ca Based UB the valueslues 
a d p e d  b the BtaPrdwrP sbstance for the 
ecosystem toxicity and persis&nce fdws .  
Then assige d gazprdm d t a n c e  an 
ecosystem ~exi&{@te~& 
bioaccdation k k x  v&e hvm Table 
4-21.- onitsevnktgsassignediaatbe 

h aa imwn .- ........................ 1 ao.m exceptaaea?~i*'predoarha~? waterwepry  - m * W f g e m a d  
too to i ,dao a n  .-...-.- ........................ 1.m (that is I a k  w aceas, w a d  Mai ecosystem b i w m i d a t k m  factors 
Greater than 1,-&30 to 10,000 pg/l &- h) b e e ~  \ke -& Select the hazardous subknee .crtth tge 
Greater9saa *om so 8 0 0 ~  &I ~ s m e y s t t r a t o t r i r i ~ ~ ~  

IUtffi CODE - 
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TABLE 4-21 , 
ECOSYSTEM TOXICITYJPERSISTENCE/BIOACCUMULATION FACTOR VALUES~ 

Persistence 
Factor Value 

a ~ o  not round to nearest integer. - 
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4.1.4.22 Hazardous waste quantity. amaximum groducl of 1 xlomBased on this Select &e appropriate AWQC and 
Assign the same factor va&e.fer hazardous sewi~d pmb& assign a v& SomTabh &MAC a s  Moars 
waste quantity for the watershed as  would be 2-7 (section 24.3.1) to the environmental threat- -Use chronic value, if available: assigned in section 4.12.2.2 for the drinking waste characteristics factor category for the 
water threat Enter fhis yakre in Table 4-L wittersked &ter +&+tie in TaMe +I. 

otherwiseuse acute value. 

4.1.4.2.3 Caldutian of envipommental -If the sensitive envirormesl beiq 
thmt-waste chamcterisrics j%dormtepg T~~ ~~---.~~ evaluated is in k s h  water. use fn=sh 
value. For the hazardous substance selected - Hmm sVB- water value, except: if no fresh water 
for the watershedin section 4.1.4.21.4, use its IN suwm WAER 

value is available. use marine value if 
ecosystem toxicityfpersistence factor value avaiiable. 
and ecosystem bioaccumuta6on potential -If the sensitive environment being 
factor value as follows to assign a value to - 

- - 
evaluated is in salt water, use marine 

the waste chaa&?&tice factorcakpiy. value except: if no marine valtle is 
Fit multiply the ecosystem toxicity1 Concentration corresponding to EPA available, use fresh water value if 
bersistence factor vahe and the hazardous Ambient Water Quality Criteria (AWQC) for available. 
waste quantity fanber value for the gnftection of aquatic tife {fresh water or  -If the sensitive environment being 
watershed. subject to a maximum product of marine). evaluated is in both fresh water and 
1 xlOS Then multiply this product by the - Cancentration corresponding b EPA tmh water. or is in brackish water. use 
ecosystem bioaowwulation poteRBaZ factor AmBient Aquatic fife Advisory lower of fresh water or marine values. 
value for this hazardous substance, subject to Concentrations (AALAC). 

- TABU &23.-SEffSl~tVE ENVIRONMENTS RATING VALUES 
- - - 

Sensitnre environment 

Marine Sanchsry 
Nationar Park 
Designated FederalWiWmess Area 
Areas identifffd'uder Coastal Zohe Management Act 
Sensitive areas identified under t4atbi-d &&ry FTogmm ' or #ear Coastal Mters Fmgram * 
UWd areas identified under the Clean Lakes Program* 
-Iw%!mt' 
Nistiod Seashore Recreational Area . . 
NaWwd lakeshoreRea&tional Area 

SWond or State Wildlife Refuge 
o A a 5 f ~ B a r r i e r R e s w r c e s S ~  
~ B s n i e r ( u d e v ~  
Federal .land designated .tor protection of natural ecosystems 
~ ~ a 6 v e . t y  Reposed Federal Wilderness Area 
Sparvning areas- for the maintenonce of fish/sheKfish species wimin five+, (eke. or coastal Qdal waters 
Migratory pathways and feeding areas C T R W  for maintenance of anadromus fish species within river reaches or yeas in lakes or coastal Wal waters in 

rwhich the fish spend extended parbds d time 
TenesbiaI ere8suMked fa breednrg by .(arge or dense megations of anin&* 
National river reach designated as Recreatiinal 

HabiW known to be tsed by State d&g+Wed e n d a m  or threatened spedes .............................................................................................. 

Critical hatntatos defined in 50 CFR 424.02 

f m d M a m g e m M 9 t a m a ~ ~ n g ~  
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TNcE 4-24.-WE- Rlt~m V m S  For rivers. uee tbe length of tke wetlands contaninaticm. Do not include sensitive 
FOR -FACE WATER MIGRATY))) P A W  co*iguousto in-wttter of the emrironments already counted for Table 4-23 
WAY hazardous substance migration path (that is, under the k d  1 or Level 11 concentrations 

wetland frontage). - factors. 
For U s ,  oceans, cosstal tidal waters, For each type of surface water body in 

m2 and Great Lakes use the length of the Table 4-13 (section 4.l2.3.1). sum the valuefs) 
wetlands abng Lhe shodbe within the &-get assigned fmm rabk to h sensitive 
distance limit (&at is, wetland frontage dong envircwaeats doag h t  of d a f x  Less man 0.1 ..-...,-..-.-.......-. ....-..,,. 

0.1 t o t  ...,....-.... .. ....,-...--- * .-....--..., the shoreline j. water body, except: do not use the d a c e  
Greater tbsn 1 to 2 .-.--.-...-...,...--... C a h h t e  the l a v d  Z c c m c e n W n s  factor water w y  type 1~-& - in 
GreaDer than 2 b 3 ....-----...-.-,-..---.. value [SH) for the watershed as follows: f l o w  river." If a sensitive environment is 

alo3g two or more types of d a c e  water 
n bodies (for example. W W f e  Refrlge 

s ? r = i ~ ~ m +  r ~1 
i=f mnt&ms to both a m&ak stream and a 

G l c t e t e r t h y , l 6 t o 2 0 .  
large river), assign the eensitine environment 

Gream thaa20,-- 580 only to tbat d a a  water body type having 
the highest diiution weight v a k  fmm Tabk 

*WeGandhasdefksdia46~Sectbn23Q.3. where: 4-13. 
For those sensitive edmnmenta tbat are 

4.1.4.3 Envimnmentd that-*ugets. 
WH=Vak osgieaed barn Table 4-24 Q 

wetlands, assign a d d ' .  - hm 
Evahate the emr'mmreental tbregt-tergets wetlandaakmgibearesof~dI 

concentrations. TableCU.lnas&uinga&fmmTia?& factor category for a watershed using one .+Valuefs) Tab 4-24. include d y  tboee p o r k  of wetiands 
fact= d v e  enllimnmnfk &tiveenriromwnti located akmg the haLarctoas substance 

4.1.4.3.2 Se~~it fve mvl'mmeRir Evaluate n = ~ u m b e r  of dye en-nPs fram migration patb in the area d ptenthl 
sensitive envbnments along the bazardsus T& C S m b *  t~teveli contamination. or qecifkd iu asxiion 
substance naigmtha patb for the wa&mbe& concentrations. 4.1.4.333. Aggregate hem rvetfamh by type 
based an rhree factom Lewl f of s d a c e  water body. exoepe &not use the 
co-nmti- a -nb&ons, a d  &ter * value a m  bTa*4I-  surface water body type 3miie  mixing mne 
potantiakamtaminati011~ 4'*L2 -'iOOnce-imS Assign in quiet flowing river." Treat the wetlands 

Determine which factor applies to each frain T8bkkB to sensitive a-ated &h ea& tgpe ef .mfice w a ~  
sensitive envimammt as specified fn SeCtiOSl subw to k* 

conceatratiaaaDenotiadnde sensitive body as 8eprtrate mmitive envimnments 
4.1.23, except: use ecological-based solely for purposes of applying Table 4-24 
benchmab FaMe 4-Z2) rather tben bealth- en-ts -4 COLrnted far Estimate the of 
based benchmarks (Table 3-1Qrm undertheteeeiIEcaeentrotkmefadorfor w i ~ c a c b s a r f ~ w o t e r ~ t y p e s s  
determining the lwd of ~oatamiaatioa kom this watershed- 

For those sensitive environmed specified in se&onU.#.I.l. except fazan 
samples. In determining. the level of ectud 
wntamfnetiae, use apdnt of direct 

sthatere i s o l a t e d w e t l a n d o r f m e ~ d r h e R ~  wetlands. osaign an additional v d w  from probab point wae ir in 
o b m t i o n  anywhere the sensitiw Table 44M.h =signing a vatuehm Tab'e the m e  the of that 
environment or samples (&at is, surface! 4-24. include only those partioas of wetlands of the w- to 
water, benthic, or sedimesrt sampks) taken located the bza&nsd- 

migratimpathint8e~reaefLevelll con&minatlon for tbe pcnth of thet 
anywhere witkin or beyond. the sensitive 

concenbatiang as specified in s i x t h  
perimeter tbat is within the target dicltanoe 

environment (ar mywhere -ent to et 
b e y d t h e  u d t i v e  environment if it is 4.1.4.3.U limit) 88 tHe h@. Assign a -be V ~ U &  

contfgnous to the migration path). frcmrTabkC24forea&typedrmface Estimate the total length of wetlaeda a l o q  
bady ia tBt ~u3.i.i ~ e p e t ~ e ~ l l ~ ~ ~ ~ ( i a ~ ~ .  ASS@ the hecard- ru3staace migratian path (that c . m w  

v a w s ]  trclm ~ a b h  czj toeach sensitive is. wetlaad frowe) the =a oi level If factor - 
t S ~  f o r b  wzt& ae environment snbject to Level l co~cenkations.and assip a value 6nan Table folbI): concentrations. 4-24base(lanthbtotal~gstirnstethis 

For those sensitive enviroxnents that are lengtb as specified in CLU.l.1, 
weilaands, aseign amadditionel value from except: for an isdated wetlad or for a 2 m 
TaMe 4-24, In a-:i a value &om 'Fable wefland where the probable paint of entry b sp= - r ([w~$.%m 
4-24. include ody  tkaee portictris of w e t l a d  surface w6ter is in the wetland, use the 10 3-1 
located akmg the hazardous mbstaace perimehr uf that pation- of the wetiand 
migration pa& in tbe area of EaveI 1 subject ta M U  (notLePel1) 
c o n c e n ~ .  If a wetland is lo- concentratiena as the length. where: 
partieHy ahmgrfie area dLerel I Cakdate the tevef H concentrations v&e R 

concentrations and partie& a I a q  the area oT (SL) fix the watershed as fall- s, = r% 
Level U concentrations md#or potentla1 f='1 
contamination, then mleIy f o r j m q m ~  of n &=Value(sf assigned from TeMe 423  to 
Table 4-24, wwrt the portion(s) sbng the SL=WL+ .I. S, sensitive environment i in surface water 
areas of Lwel X concentrations or potential ]=I  body^^ 
~ontamiriation under the Level U n=Number of eensitive envimnrnents from 
concentrations factor (section 4.1.4.3.12) or Table 4-23 subject to potential 
potential contamination factor (section where: contamination. 
4.1.4.3.1.3), as appropriate. WL=Value assigned from Table 4-24 to W,=Value assigned from Table 4-24 for 

Estimate the total length of wetlands along wetlands alortg the area of Level II wetlands along the area of potential 
the bezadeus substance migration path (that concentrations. contamination in surface water body 
is, wetland frontage) in the area of Level I 4=Valne(sl assigned from Teb!e 4-23 to type i. 
concentrations and assign a value from Table sensitive environment i. D,=Dilution weight from Table 4-13 for 
4-24 based on this total length &tima* &is n=Nwnber of sensitive environments from surface water body type j. 
length as  follows: Table 4-23 subject to Level I1 - m=Number of different surface water body 

For an isa!ated wetland or for s wetland concentrations. types from Table 4-13 in the watershed. 
where the probable point of entry to d a c e  f i ter  &e value assigned in Table 4-1. If SP is less than 1, do not round it to the 
water b in the wetland use the perimeter of . 4.1.4.3.1.3 Potential confamination. Assign nearest integer, if SP is 1 or more, mund to 
that portion of the wetland subject to Leve! I value(s} from Tabie &23 to each sensitive the nearest integer. Enter this value for the 
concentratione as the length. enbironment subject to potential pmentiai contamination factor in Table 4-1. 
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4.1.4.3.1.4 Calculation of environmentd 
threat-targets factor category value. Sum the 
values for the Level I concentrations. Level Il 
concentrations. and pojential contamination 
factors for the watershed. Do not round this 
sum to themearest integer. Assign this sum as 
the environmental threat-targets factor 
category value for the watershed. Enter this 
value in Table PI. 
4.1.4.4 Calculation of environmental 

threat score for a watershed. Multi~ly the 
environmental threat factor category-values 
for likelihood of release. waste 
characteristics, and targets for the watershed. 
and round the product to the nearest integer. 
Then divide by 82500. Assign the resulting 
value. subject to a maximum of a as the . 
environmental threat score for the watershed. 
Enter this score in Table 4-1. 
4.1.5 Calculation of overland/flood 

migmtion component sans for a watershed. 
Sum the scores for the three threats for the 
watershed ithat is, drinking water, human 
food chain, and environmental threats). 
Assign the resulting score, subject to a 
maximum value of lW. as the surface water 
overland/flood migration component score 
for the watershed. Enter this score in Table 
4-1. 
41.6 Calculation of overland/flod - 

migmtion component score. Select fhe 
highest surface water overland/flood 
migration component score from the 
watershedsevaluated. Assign this score as  
the surface water overland/flood migration 
component score for the site. subject to a 

. maximum score of 100. Enter this score in 
Table 4-1. 
4.2 Ground water to surface water 

migmtion aqwnent  Use the groundwater 
. bmnface water migration component to 

. evaluate d a c e  water threats that result 
fmrn migration of hazardoussubstances from 
a source at  the site to surface water via 
ground water. Evaluate three types of threats - for this component drhking water threat. 
human food chain threat and environmental 
threat 
4.2.1 Ceneml considemtions 
4.21.1 Eligible surface waters. Calculate 

ground water to surface watermigration 
component scores only for surface waters 
(see section 0 . 2 )  for which all the- following 
conditions are met 

A portion of the surface water is within 1 
mile of one or more sources a t  the site having 
a containment factor value greate-. than 0 (see 
section 4.2.2.12). 

No. 241, / Friday, December 14, 1990 / -  Rules and Regulations 

No aquifer discontinuity is established 
between the source and the portion of the 
surface water within 1 mile of the source (see 
section 3.0.1.2.2). However, if hazardous 
substances have migrated across an apparent 
discontinuity within this 1 mile distance. do 
not consider a discontinuity present in 
scoring the site. 

The top of the upperpost aquifer is at or 
above the bottom of the surface water. 

Do not evaluate this component for sites 
consisting solely of contaminated sediments 
with no identified source. 
4.212 Definition of hazardous substance 

migmtion path for ground water to surface 
water migmtion component The hazardous . 
substance migration path includes both the 
mound water segment and the surface water 
k-water segment that- hazardous substances 
would take as.they migrate away fmrn 
sources at the site: 

Restrict the ground water segment to 
migration via the uppermost aquifer between 
a source and the surface water. 

Begin the surface water in-water segment 
at the probable point of entry fmrn the 
uppermost aquifer to the surface water. 
Identify the probable point of entry as that 
point of the surface water that yields the 
shortest straight-line distance. within the 
aquifer boundary (see section 3.0.1.2). from 
the sourcer, at the site with a containment 
factor value greater than 0 to the surface ... -.-- watcz. 

-For rivers, continue the in-water 
segment in the direction of flow 
(including any tidal flows) for the . 
distance established by the target 
distance limit [see section 4.2.1.4). 

-For lakes, oceans, coastal tidal waters, 
or Great Lakea do not wnsider flow 
direction. Instead apply the target 

for each watershed separately as specified in 
section 4.2.1.5. 
42.1.3 Observe6 reiease of a specific 

hazardous substance to surfoce water in- 
water segment. Section 42.2.1.1 specifies the 
criteria for assigning values to the observed 
release factor for the ground water to surface 
water migration component With regard to 
an individual hazardous substance. wnsider 
an observed release of that hazardous 
substance to be established forthe surface 
water in-water segment of the ground water 
to surface water migration component only 
when the hazardous substance meets the 
criteria both for an observed release both to 
ground water (see section 42.21.1) and for an 
observed release by chemical analysis to 
surface water (see section 4.1.21.1). 

If the hazardous substance meets the 
section 4.121.1 criteria for an observed 
release by chemical analysis to surface water 
but does not also meet the criteria for an 
observed release to ground water, do not use 
any samples of that hazardous substance 
from the surface water in-water segment in 
evaluating the factors of this component (for 
example, do not use the hazardous substance 
in establishing targets subject to actual 
contamination or in d e t e m  the level d 
actual contamination for a target). 
421.4 Target distance limit Determine 

the target distance limit for each watershed 
as  specified in section 4.1.1Z except do not 
extend the target distance limit to a sample 
location bevond 15 miles unless at  least one 
hazardous iubstance in a sample from that 
location meets the criteria in section 4.2.l.3 
for an observed release to the surface water 
in-water segment. 

Determine the targets eligible to be 
evaluated for each watershed and establish 
whether these targets are subject to actual or 
potential contamination a s  specified in 
section 4.1.12 e x c e ~ t  do not establish actual 

distance limit M an contamination base'd on a sample location 
-If the in-water merit indud- both unless at least one hazardous substance in a 

rivers and lakeo (or oceans, coastal sample from'tbat location meets the criteria 
tidal waters, or Great Lakes), apply the in section 421.3 for an observed release to 
target distance limit to their wmbiied the surface water in-water segment. 
in-water segments. 4.21.5 Evaluation of ground water to 

Consider a site to be in two or more surface water migrotion component Evaluate 
watersheds for this comment  if two or more the drinking water threat human food chain 
hazardous substance migration oaths from threatand environmental threat for each 
the sources at  the site dGnot re& a common 
point within the target distance limit. If the 
site is in more than one watershed. defiue a 
separate hazardous substance migration path 
for each watershed. Evaluate the m m d  
water to surface water migration component 

watershed for this component based on three 
factor catenories likelihood of release. waste 
characteri&cs. and targets. Figure 4-2 
indicater the factors included within each 
factor category for each type of h a t .  
gUlWOCODE- 
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Determine the ground water to surface I&=Likelihood of release factor category ground water to 81&o.w)errrdgm&an 
water migration component.score~SJ fe ra  . v a l u e f o r & r e a t i ~ f h a t i a ~ ~ .  eompooentscorebr~si te:  
watershed in tenns of the Factor category humanfaod d m k  a environmental If me site is in more than one watershed: 
talues as  follows: threat). * Calculate a separate ground water to 

W+Wsste 
*e for t h r e l i  

' *- & a c e w a t e r m i g r a t i m ~ e o t r e n e f o r  
3 each watershed using liielihoodefdearre. 
2 [LRJlwQfrJ 

T~lb~ga?t~ factor category value for h e a t  i. Mste ~ a r a c t e r i s t ~ ,  aa$ -brp*le 
i =l 

9F=Scaling factor. to each watershed 
Sm= TaMe 4-Z o.&ines the specific calculatien Select the highest groundwatute 

SF pmcedw d a c e  water migratian component score 
U l f  Zbee is in only one waterobeae from the watersheds evaluated and assign it 

the ground w a t e r S o l a R 6 l o e . o . t ~ ~  as the ground water to surface water 
where: component swre for that watershedas* &gation component score for the site. . 

x TABLE 6 2 5 . - - G R O u ~ o  WATER TO SURFACE W A T ~  W ~ G R A T ~ ~ N T  SCORESHEET 
-p -- 

F m w  categories and fact- 
-- - - 

~ W a t e r T h r ~  

- - 
. . 

7. Nearest intake ...................... L . . .  .,.. ............................................. 
6. Population 

8a ~evel I bncentratixs . . - . . . . . - - .  - ............................... ; .....-.......... - ............................ 
8b. Level JI  ,-... - ..-.........., ...-..- - - ....,....... . ..- ............................................................. ........ .......... Oc. Potefw Cc&amination - ......................................... - .........-.-.. 

. 8d --(hes 8. + .8b + 8c)- ..................................................................... 
.......... 9. re sou^%^" - .....,...-. " ................................................................................. 

............. lo. TaQBts (lines 7 + 8d + 9) .- ............................................................... 1 
DliilkInp~ThMtSoon: 

11. Lkinking Water meat Score ([tines 3 x 6 x 101/82500, subject to a maximum of 100) ......................................... 
H U ~ F O O d C h P i ~  

U l r e B h o o d a ( R e l ~ .  : 
1 2  Likdihood of Release (same value .us line 3) .- ........................... .- ..................................................................................... 

wa8ta ChamterbBcs 
13. T o r 6 c i t y / ~ l P ~ ~ I ~ ~  ................. i .-...... - ................................................... 
14. (.hzardour, W&e Quadty ...-......... - ..,.-.....,...-.--... ".---... - . - , -  ....................... 
15. Waste CharactensDcs . . ...... .-.- ...-.........- - ......- - ..-...-.......... .- ...-.. -.--- -.--- ........ -... 

T8rwtr . 
......... ............ 16.food Chain IndhidwI ......-. - ................. ........ - ........ -- -.- ...--............. 

17. ~~ - 
a I a .  .. ...................................................... 

. In. Level ll 'Almmtraars .-........ .. ....................................................................................... ...-....... 
1 7 c . P o t e n l i a l H u m e n F o a d C h a i n ~  - .  - ....... -- ...... - .... -..* ....... --- ...- -,.-.---.- .-.... - ---. - ...- - 
17d. Population (Eries Ua + 7?b + fy ..-.,; ...................................................................................... 

..................... 18 Tam (b 16 + 17d) ......................................................................................................... 
Human Food Chah meat M. 

19. Human Food Chain Threat Score ([lines 12 x 15 x 181182.500. sbject to amaximum d m0) - .................................. 
EnvtrOnrnMraIThrept 

UkelihO0dofRafearrc: 
.a. Likelihood of Release (same value as line 3) ......................................... : ...-........... = ........................................................ 

Wlst .  Chu8ctcriotlcr 
21 Ecosystem T ~ c i t y / M o b i i i t y l P e r s i s t e n c e 1 ~ r n ~  - ......................................................................... 

........... 22. Hazardous Waste Quan#y ................................................................................... .-- 
23. Waste C h a r a m  ........................................................................................................................ 

T??Semitive Environnenrs: 
24% Level I Co-m .............................................................................................................................................. 
24b. Level II Cmcentrafons ................................................................ : .............................................................................. 
2- -tial chtamhtion ............... - ................................................ ... .................................................................. 
244 sensitive €--a+ ab +  2+c) .................................................................................................... 

............................................................................ 25. Targets (value fro n tine 24d) .......................................................................... 

(at 
(a) 

1.000 
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Factor categories and factors 

Emironmental Thmat score 
26. Environmental Threat Score ([lies 20 x 23 x 251182500. wbjecl to a maximum of 60) - ................................................. 

G d  Water to ~ u r b c a  Water -tion Component Score for a Watmhed 
27. Watershed Scorec @nes 11 + 19 + 26. subject to a maximum of 100) ............................................. -- - .........-...-....-... 
28. Compmm Scae (Sd lkighest score from Line 27 for aR water&& evaluated, svbject to a maximum of 100) .-..., 

value 

*Max iwmvaIueappl ies towaste~~category .  
bMardmunvaiuemtapplicable. 
*Dcrnolrarndtonearestkrteger. 

4.2.2 Drinking water threai Evaluate the ' potential to release factor value as  the 
drinking water threat for eachwatershed likelihood of release factor category value for 
basedon three factor categories: likelihood of the watershed. Enter the value assigned in 
release, waste characteristics, and targets. Table 4-25. 

4 2 2 1  Drinking water~hreat-likdihoqdof 422.2 Drinking water threat-waste 
release. Evaluate the likelihood of release chmctesistics. Evaluate the waste 
factor category for each watershed in terms characteristics factor category for each 
of an observed release factor or a potential to watershed w e d  on two factors: toxicity/ 
release factor. mobili&/persistence and hazardous waste 

-4.221.1 Obsewed &ease. Establish an quantity. Evaluate only thmhazardous 
observed release to'the uppermost aquifer as  substancis available to migrate from the 
specified in section 33.1. if an dbserved sources at the site to the uppermost aquifer . 
release can be established for the uppermost -(see aection3.2). Such+azardous substances 
aquifer, assign an observed release factor include: 
value of 550 to that watershed. enter this Hazardous substanceshat meet the 
value in Table 4-25, andproceed to section criteria for anvbserved release togreund 
-1.3. If no observed release can be wder. * - I 

established, assign an obierved release AU hazardous substances associated 
factor value of O, enter this value in Table with a source that has ~ m u n d  water. 
4-25, and proceed to section 4.2.2.1.2. containment factor v a l u i e a t e r  than 0 (see 

42.212 Potenti01 to release. Evaluate sections 222 223, and 3.121). 
potential td release only if an observed 4-2.2.21 Tmici&mobility/persistence. 
release carmot be established for the For each hazardous substance. assign a 
uppermost aquifer. Calculate-a potential to toxicity factor value; a mobiliw facibr value, 
release value for the uppermost aquifer as a persistence factor value, and a combined 
specified insection 3.1.2 end sections 3.121 . to;dci&/mobilitylpersistence factor value as  
through 3.1.2.5. Assign the potential to release - specified in sections 4.222.1.1 throunh 
value for the uppermost aquifer as  the 4 ~ 2 1 . 4 ,  

- 
potential to release facter value for the - 422.2.1.1 Tom'city. Assign a toxicity 
watershed. Enter this value in TaMe 4-25. factor value to each hazardous substance as  

4.2.2.13 Cakulatim of hiding-water s p d e d  in seciion 24.11. - - 
theat-likelihood of releusefuctor category - 4.22212 Mobility. Assig~ a ground' - 
value. If an observed release is established water mobility factor value to each 
for the uppermost aquifer, assiga-the - hazardous substance as  specified in section 
observed release factor value of 550 asthe - 3.212 
likelihoodof release factor categorjrvalue for 42.2213 Persisten&. Assign a surface 
the waterskied. Otherwise, asggnthe . water persistence factor value to each " 

, - 
z - 

hazardous substance as spehfied in section 
4.1.22.12 

4.2.2.Zl.4. CoIcuIation of toxicity/ 
rnobilitv/~e.~istence factor value. Fit.  
assign ;a& hazardous substance a toxicity/ 
mobility factor value from Table 3-9 (section 
3.2.1.3). based on the values assigned to the 
hazardous substance for the toxicity and 
mobility factors. Then assign each hazardous 
substance a toxiaty/mobiiity/persistence 
'factor value from Table 4-26. based onthe 
values assigned for the toxicity/mobiiity and 

,persistence factors. Use the substance with 
the highest toxicity/mobility/ persistence 
factor value for the watershed to assign the 
value to-this factor. Enter this value s ~ a b l e  
4-25: 

4 2 2 2 2  Hazardous waste quantity. 
Aasign the same fac tordue  for hazardous 
waste quantity for the watershed as  would be 
assigned fm the uppermost aquifer in section 
32.2 Enter this r h  in Table 4-25. 

4.2.2.Z.3 Calculation of drinking water 
. threat-wa$& chumcteaslics factor mtqory 
value. Mdtipf the toxicity /mobility/ 
persistence add hazardous waste quantity 
factor valuesior the watershed. subject to a 

v maximum prod~~ct of 1 x10! Based on this 
product. assign a value from Table 2-7 
(section 243.1) to the drinking water threat- 
waste characteristics factor category for the 
watershed. Enter thb value in Table4-25. 

422.3 Drinking water threat-&#gets. 
Evalua.te the tergets factor cat@gory for each 
watershed based on three factors: nsazest 
;intake. pqulafion, and resouyes. 
BKUWCCOdE-. 



1 Persistence Factor V a l u e  
ToxicityJMobility ) - pp 

=actor Value I 1.0 0.4 D.07 0 .DO07 
- - -- 

700 7 

2,000 
I 
1 2,000 800 140 1 .G 

i 
2x10'~' I 2 x lo-8 8 x 1.4 x 1.4 x 10 

2 10-9 
I 
1 2 lo-g 8 x 10-lo 1 .G x 10-1° 1.4 x 10-l2 , 

0 .  
I 
I 0 0 0 0 

- -p - - 
aDo not found t o  nearest integer. 

S l L U m  CODE 6560-50C 



For the nearest intake and population 
factors. determine whether the tarnet surface 
water intakes are subject to actuaror 
potential contamination as  specified in 
section 4.1.1.2, subject to the restrictions 
specified in sections 12.18 and 4.2.1.4. 

When the intake is subject to actual 
contamipation evaluate it using Level I 
concentrations or Level II concentrations. 
Determine w M  level applies for @ie intake 
by comparing the exposure concentrations 
from a sample (or comparable samples) to 
health-based benchmarks as specified in 
section 4.1.2.3. expea use only those samples 
from the surface warn in-water segment and 
only those hazardous substances in such 
samples that meet the conditio~s in sections 
4.213 and 4.21.4. . 

4.223.1 N e a ~ s t  intake. Assign a value to 
the nearest intake factor as  specified in 
section 4.1.2.3.1 with the following 
modificatiah For theintake b e i i  evaluated. 

multiply its dilution weight from Table 4-13 
(section 4.1.23.1) by a vdue selected from 
Table 4-27. Use the resulting product not the 
value from Table 4-13, as  h e  dilution weight 
for the intake for the ground water to surface 
water component Do not rollnd this product 
to the nearest integer. 

Select the value from Table 4-27 based on 
h angle 8. the angfe defined by the sources 
at the site and either the two points a t  the 
intersection of the surface water body and 
the I-mile distance ring of any two other 
points of the surface waterbody within the I- 
mile distance ring. whichever results in the 
largest angle. (See F i  44 fer an example 
of how to determine B.) if the surface water 
body does not &end b the 1 4 l e  ring at one 
or both ends define 8 using the surface 
water endpoint(s) v v i i  the 1-mile ring or 
any two other points of the surface water 
body within the l-miie distance ring. 
whichr-. *r resufts in the largest angle. 

TABLE 4-27.--OKUTION WEIGHT 
ADJUSTMENTS 
- 

I As- 

0 ..................................... ..-. .................................. 
Greater than 0 to 18 - ...................................... 

. Greaterthen 18 to 54 ................................. 
Greater than 5a to 90 -- ........-..... ; - .............-.. 
Greater than 90 to 126 .,.....-..-....-.. - .. ........-.. 
Greater than 126 to 162 ............................... 
Greater than 162 to 198 ..., ............................. 
Greater than 196 to 234-.:, .....-,... ll ............ 1 
Greater than 234 to 270 ..-..........,..... : ...,......... 
Gmalw fhan 270 to 306 .... ;: .- ..-.,........ L .......... 
Greater than 306 to 342 ...................... : ............. 
Greater than 3(2 to 360 .- ............................... - A 

.Donotroundtonearestinteger. 





M glegister j ~ d .  55, Mo. 243 j F*, l3ekhber 14,1998 j Rules %ad Regdatbns si& - 
TAB= 4-28 

TOXI CITYflOBI LIlY/PERS I STENCE/BIOAC-TION FACTOR VALUES~ 

Toxicity/ 
nobility/ 

I 
I 3ioaccumulatfon Potential Factor Value 

Persistence 
Factor Value ] 50,000 5,000 500 50 5 0.5 



mber 14.1990./ Rdes and Regulations 
-- 

TABLE 4 - 2'8 (Continued) . . 
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TABLE 4-28 (Continued) 

Toxicity/ I 
Mobility/ I Bioaccumulation Potential Factor Value 
Persistence I - 
Factor Value 1 50,000 5,000 500 50 5 0.5 

1 
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TABLE 4-28  (Concluded j 

- - - ---- --- 

Mobility/ tion Potential Factor Value 
Persistence -- - -- - - 
Factor Value 1 50,000 5,000 500 50 5 0 . 5  

0-- -- - P --- 

a ~ o  not round ta nearest integer.  

B ~ c o D E 6 5 8 6 6 g C  
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4.2232 f%&&bn E&te the stlm to the nearest integer. Assign this sum as 42.32L1 Tomcity. Assign a toxicity 
m u l a t .  factor for the waterski based on the population factor value for the watershed. factor vahie to each hazardous substance as 
three faclors k e l  I ~~, Level lI Enter this value in Table 425. @ed in &an 24.1.t 
concentrations, and poteaW contamination 4-3 a value te the w.t2 MobiLity. Assign e ground 
Determine which factor applies to an intake -- fector as in s e h  water mhility Factor value to each 
as spedfied in section 42.23. Detmine the 4.1.233. hazardow substance as for the 
populatioa to k counted for timt intake as 4.223.4 &Idation o f d ~ ~  water drinkirrg water threat (see section 4.2.22.1.2). 

d o n  4.123.z using fie w e t  thmt4hwk fectar mte80ly vah. Sum the 4Z3.21.3 Persistence. wgn a surface distance limits in section 421.4 and nde nearest in&, population. and reeourcee 
hazardous sebstame migration path in water persistence factor value to each 

section 4211 
factor values for the watershed. DO not round hatardous substance as specified for the 
this sum to the nearest integer. Assign this drinking water threat (see section 422213]. 42.23.2.1 Levellcw)fa?ntmtions. Assign a drinldng weter hat-tageh except: use the predominant water category 

to faaoraa wed in facter cat-. va?ue for the watershed. Enter (16.t l h ;  a fi-, tidal - 4.1.232.2. this lak# m Tabk M. 
42'2322 Zevd ffwmem-ons Assign 422.4 Gdcuiatian Hdridhg wakr 

waters, or Great Lakes) between the probable 
point of entry and the nearest fishery [not the 

a*otbb-amin* thnzatrcorefaom~rshedMultipIythe n e ~ s t u w o r - - i n t a k e ]  4.1.2.323. 
-w-h- F~ water k t  factor category values along Ihe hazardous substance migration 

ed aaplicsble brpeaf de wae in for I i k d i h d  of xekase, waste path for the watershed to determine which 
T&UC detwPtiwtBedilu- characteristics, and targets b r  the watershed, portion of T d e  4-10 to use, Determine fie 
population Value as spedfied in section and the product to the nearest integer. predominant water category based on 
4.U.32.4. Saect the ~ppropriate dilutioa Thendidde by 82508 Aesigwthetesulthg distance -m in 4.12212 

~ ~ b l ~  Cp es value, wbjed to a maximum of 100, ae the 
~ w a t e r ~ t r c o r e f o r t h e  C232I.4 B ~ a t i 0 ~ p o ~ ' d  specifiedhdoaC223-1. Assign a bioaaaunillation potentid factor 

Calajate the value for the potential in 4-25- value to each hazardous substance as 
contamination tactor 0 for the watershed fi~w~~~d&t~~w~~'~ s@.d insection 4.1.S.Z.l.3. 
as fdows. c23us ~ c ~ ~ o n  of toxiw'ry/ based on three factor categories likelihood of bi-lation 

A n 
pc=- 

re'ease. cbmtica and wets. factor & Assign escb hazardow 
z wa 423.1 ki- food&&thd- 

10 i= l  likelihood of release. Assign the same substance a toxicity/wrbility factor value 
from Table 3-9 (aectbn 32t3) based on the iik&bod of release factor category value for valuer, assigned hdo;S wbstance thehumanbodchaintheatforthe 

where: watersibed ,,,& be ed in MctioII for the toxicity d mobility factors lhen 
A=Dilution weight a d j j t  value from 42Zl.3 for the drhkiq water h e a t  Enter asskSeach-mbce a toxicity' 

Table 4-27. this valae in Table 425 mobity/perststeme factor vdue from Table 
~,=tMatiowweighted popuhtim fr&  able US1 H-food chain Uand-waste ~ ? ' c i ~ I ~ & ~ ~ ~ ~ ~ O ~  

4-14fmauEaaewate!rbody~I chmz&ri&cs Mua te  the waste 
n=hfnerbez of different .arface water body cha ' 'ce fector category for each Then assign each hazardanr substance a 

~'pe~intharvatashed watzM a b o  t O ~ t y /  ' ~ f i d ~ l ~ t ~ J ~ e r ~ t ~ ~  
b i o a ~ t ~ l a t i o n  factor value fmm Table I( PC is bn &an 1, do not m d  it to the mobimylpa~ece~bioacnanulation sad em uc ~& the nearest int- if PC in 1 rn mom, r d  to ha;rardarrs waste qnantity. 

the nearesl integer. Enter the value in TaMe 4.2321 Td%jVmobility/-tence/ t o f i d t ~ l m o b i i i t y t ~ c e i  
4-25. b i o a c c m n ~ ~ ~ ~  E+b aU those bioaccnmulation factor value for the 

4.2.2.3.24 Calculation ofpopdatrbn f4ctor hazaudona snbstancw eligib& to be watershed to assign the value to thb factor 
valueSmndiefactorvkfar~el l  d a a t e d  toxicity/mobilitg/pers~tenCC in for the watershed Enter this value m Table 
conowtrathm, kd II amcentratioam. and tBc -water threat fot the watershed 4-2L 
potential costaminatioa Do not round this (see section 4.2.221). BnLnGCOOE- 
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4.2.322 Hazardous waste quantity. 
Assign the same factor value for hazardous 
waste quantity for the watershed as would be 
assigned in section 4222.2 for the drinking 
water threat Enter this value in Table 4-25. 

4.2.3.2.3 Calculation of human food chain 
th~at-waste chamcteristicsfactor category 
value. For the hazardous substance selected 
for the watershed in section 4.23215. use its 
toxicity/mobility/ persistence factor value 
and bioaccumulation potential factor value 
as follows to assign a value to the waste 
characteristics factor category. First, multiply 
the toxicity/mob&ty/persistence factor value 
and the hazardous waste quantity factor 
vaIue for the watershed, aubjeet to a' 
maximum d u c t  of 1x10'. Then multiolv 

423.322 Level I1 whcentmtions. Assign 
a value to this factor as specified in section 
4.1.3.3.22 Enter this value in Table 4-25. 

42.3.32.3 Potential human food chin 
contamination. Assign a value to this factor 
as specified in section 4.1.3.32.3 with the 
following modification. For each fishery being 
evaluated, multiply the appropriate dilution 
weight for that fishery from-Table4-13 by the 
adjustment value selected fmm Table 4-27, 
as specified in section 4223.1. Use the 
resulting product. not the value from Table 
4-13. as the dilution weightior the fishery. Do 
not round thisproduct to the nearest integer. 
Enter the vdue essiped in Table 4-25. 

423.324 c a ~ c ~ t i o n  ofpopuiah'm factor 
value. Sum the factor valueb for Level I 

those hazardous substances eligible to be 
evaluated for toxici$/mobility/persistence in 
the drinking water threat for the watershed 
[see section 4.2.2.2.1). 

42.42.1.1 Ecosystem toxicity. Assign an 
ecosystem toxicity factor value to each 
hazardous substance as specified in section 
4.1.421.1. 

424212 Mobility Assign a ground 
water mobility factor value to each 
hazardous substance as specified in section 
422.2.12 for the drinking water threat. 

42.42.1.3 Persistence. Assign a surface 
water persistence factor value to each 
hazardous substance as specified in section 
422.21.3 for the drinking water threat, 

this produ& by the bioaccumulation poieitial concentrations, Level 11 concentrations, and except use the predominant water category 
factor value for this hazardous substance. patential human food chain contamination (that is, lalceo: or rivers, oceans, coastal tidal 
subject to a maximum product of 1xlOlS. 
Based on this second product, assign avalue 
from Tabie 2-7 (section 24.3.l)tb the human 
food chain threat-waste characteristics factor 
category for the watershed. Enter this vdue 
inTable 4-25. 

4.233 Human food chain t h e a t - w e t i  
#Evaluate two taget factors for the watershed: 
food &in individual and population. 
-For both factbra determe whether the 

target Mesies are subject to Level I 
wmentrations, Level II concentrations, or 
potential human food dqab contamination. 
Determine which appliesto each Lhery {or 
portion of a fishery -aa specified in d o i  
4.13.&-subiect to the restrictions auecified in 
sections 4 i l . 3  arid 421A. ' - 

42.3.3.1 Food drain individual. M i  a 
v&e to the food ch& iadividual factor as 
spen@ed in secti0~.4.L3.3-1 with the 
following.rnodification. W i k  a &tion 
weight is used, mdtiply the appropriate 
dilution weight from Table 4-13by bye 
adjustment value elected from Table 427. 
as sjwxSied in section C223.t Use the 
resultin# pduct ,  not the vdue fiom Table 
4-13, asthe dilution weight in assigning the . 
factor value. Do not rouhd tbis.product to the 
nearest integer. Enter the valueassigned in ' 
Table 4-25. 

4296.2 Po~ulation'Evaluate the 
population fa& for the watershed h s e d  on . 
three factors: Level 1 conce~ira6onq h e 1  U 
concentrations, and potential human food 
chain contamination. Determine which of 
these factors is to be applied to each fishery 
as specified in section 4.2.3.3. 

4.&+.321 Level I concentmtions. Assign a 
value to this factor as s d e d  in section 
4.1 3.321. Enter this vaiue in Table 4-25, 

for the watershed. Do not round this nun to 
the nearest integer. Assign this sum as the 
population factor value for'the watershed. 
Enter this value in Table 4-25. - 

423.38 Calculution of human foodchain 
threat-&gets fuctor category vqlue. Sum the 
food chain individual and population factor 
values for the watersbed. Do not mund this 
sum to the nearest intener. As* this aum as 
the human food chain ha t - t age t s  facfor , 

category value for the watershed. Enter this 
value in Table 4-25. 

'423.4 'Calmfation ojhurhan foodchbin . 
bhreat scox for o watershed: Multiply the 
human food chain threat factor categbry 
values for likelihood of release. waste - 
characteristics. and iarnets fbr-the watershed. 
and round theproduct to?he nearest integer. - 
Then divide by Assirm &e resulting 
value, aubjectto am& of100, as'the 
humanfoodcbaimthreatacorefur the - - 
watershed Enter this more in Table 4-25. - 
42.4 Eovimnm& 1-t Evaluate the 

environmental threat for thewamshed based 
on three factor categoiies: l i k d o o d  of 
release. waste characteristica and targets. 

4.2.4.1 Enrimnme~hl that-MeIihood of 
kl-e. Aesign the rame likelihood of release 
factor category value for the emironmental 
threat for the waterehed as would be- 
assigned in section 4.2.21.3 for the - 
water threat. Enter this xdue in Tabie 4-25. . 

424.2 Enrimmento1 Bmzt-waste , 

chamcterlstics. Evaluatci the waste , 
&aracteribtia factor categde for each 
watershed based on two factom emsystem 
toxicity/mobiBty/persistence/ ' ' 
bioaccumulation and hazardous waste 

- 4 2 4 h  Ecosystem ~ k m o b i i i t y l  - 
persistence/bioaccumuId'on. Exeluate all * 

watera or Great Lakes) between the probable 
point of enby and the nearest sensitive 
environment (not the netirest ibidhg water 
or resources intake) along the hazardous 
substance migration path-for the watershed 
to determine which portion of Table 4-10 to 
use. Determine the predominant water 
category based on distance as specified in 
section 4.12.2.12 

42421.4 Ecosystem biwccmulation 
p o ~ ' a 1 .  Assign an ecosystem 
bioeccuolulatiin potential factor value to 
esch ~ o u s  substance as suecif~ed in 
Section 43.4213. 

. 424235 G?J&tion of ecosys[em 
taxl'City~mobility/pe~sistenceA 
bioaccwdation factor vahe. Assign each - 
hazardous substance an ecosystem toxicity/ 
mobility factor value from Table 3-8 (section 
3.2.1.3). based on the values assigned to the 
hazardous substance for the ecosystem 
toxicity and mobility fact- Then assign 
e h  hazardous rubstance an ecosystem 
toxicity/mobility/persisteece factor value 
from Table 4-2f4, baaed on the values 
assigned forthe ecosystem toxicity/mobility 
and persistence factors Thenassign each . 
hazardous substance an ecosystem toxicity/ 
m~ty/persistence/bio8ccumdation factor 
value from Table 4-30. based on the values 
gssignedfor the ecosystem toxicity/mobility/ 
persktence and ecosystem hioacmm~ation 
potent* factors. Selecftbe substance,with 
the highest ecosystem tolcidty/mobility/ , 

, persistence/bioaccumulatim factor value for 
the watershed and use it to assign the vdue 
to thia factor for the watershed. Enter this 
valuein Table 425. 
B l u a c o C a O L ~  
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TABLE 4-29 
ECOSYSTEM TQXICITY/HOBIWTF,/IPERSISTENCE F F O R  V A U ~ E S ~  

l 

a ~ o  not round to nearest integer. 

Ecosystem 
Toxicity/Mobility, 

- Persistence Factor Value 

Factor Value 1 1.0 0.4 0.07 0.0007 

10,000 10,000 4,000 700 7 

2,000 
t 
1 2*000 

800 140 1.4 



TABLE .4-30 , - 
ECOSYSTEM TOXICITY~BILIN/PEBSISTENCE/BIOACCUKUL~TION FACTQR V ~ E S *  

- - . - -- - -  - 

Ecosystem . . - .  *. 

Toxicity/ , I  - . ~ c o s ~ s  t e a  ~ioaccumklatian ~ o k n t  iil' Factor Value . - , .  
-Mobility/ I , : -:: , . - Persistence }---- - -  - ~~ - , . .  - .  .,. - . , - . - - .  - - - - ,  

 actor Value 1 563000 5,0% - 500 50 5 0 .5 
- .  - > .- * - - - 

l ~ W 0  5 x . 1 0 8  5 10' . 5 x 1 0 ~  5 x 1 0 ~  5 x 1 0 ~  5,000 

4,000 2 107 - 2 x ~ ~ 6  2 x 1 ~ 5  2 x 1 ~ 4  2,000 
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TABLE 4 - 30 (Continued) 

Ecosystem I 
Toxicity/ I Esosystem Bioaccumulation Potential Factor Value 
Mobility/ I 
Persistence ( - 
Factor value 1 50,000 5,000 500 50 5 0.5 
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-- 

TABLE 4-30 (Continued) 

-- - - 
Ecosystem I 

Ecosystem Bioaccuwllation Potential Factor V a l u e  

Persistence I ---- - -- 
Factor Value 1 50,000 5.000 
- 500 SO 5 0.5 

- - 
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TABLE 4- 30 (Concluded) , 

~cosys tern .I - 
Toxicity/ f Ecosystem B i o a c ~ l a t i o n  Potential Factor Value 
Eobility/ 1 
Persistence I --- - - 
Factorvalue } 50.000 5 , 0 0 0  500 50  5 0 . 5  

- - -  

8 r t 0 - 9  . 4 , 4 x l o v 5  4 x 10" 4 1 lo-' 4 X lo-' 4 X 

' 3 0  not found t o  nesrest integer 
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4.2.4.2.2 Hazardous waste quantity. 4.1.4.3.1.3 with the following modiication. maximum score of 100. Enter this score in 
Assign the same factor value for hazardous Multiply the appropriate dilution weight from Table 4-25. 
waste quantity for the watershed as would be Table 4-13 for the sensitive environments in 4.3 Calculation of surface water 
assigned in section 4.2.2.2.2 for the drinking each type ofsurface water body by the migmtion pathway swre. Determine the 
water threat. Enter this value in Table 4-25. adjustment value selected from Table 4-n, surface water migration pathway score as 

4.2.42.3 Cdculation of environmental as specified in ection 42.2.3.1. Use the follows: 
threat-waste chamcteristicsfactorcotegor~ resulting product not the value from Table If only one of the two surface water 
value. For the h~za*ous substance selected 4-13, as  the dilution weight for the sensitive migration components (overland/flood or 
for the wakrshed inSection4.2.4-21.5- u* its environments in that type of surface water ground water to surface water) is scored 
ecosystem toxicity/mobility/persistence body. Do not round this product to the assign the score of that component as  the 

and biOaccnmuiatiOn nearest integer. Enter the value assigned in surface water migration pathway score. 
potential factor value as  follows to assign a Table 4-25. value to the waste characteristics factor If both components are scored, select the 

category. First, multiply the ecosystem 42.4.3.1.4 Caicdation of environmental higher of the two component scores from 
threat-taeets factor mtegory value. Sum the sections 4.1.6 and 4.2.6. Assign that score as  toxicity/mobilit~/~ersistence factor value valuM for Level I concenmtions, Level ,, the surface water migration pathway score. 

and the waste quantity c o n c e n h t i o ~ ,  and potential contamination 5.0 sil Pathway value for the watershed, subject to a 
maximum of lXIOS Then multiply for the watershed Do not round this sum to 
this product by the ecosystem the nearest integer. Assign this sum as the Evaluate the soil exposure pathway based 

environmental threat targets factor category on two threats: Resident population threat bioaccumulation potential for value for the watershed. fiter this value in and nearby population threat. Evaluate both this hazardous substance. subject to a 
maximum product of 1 xlO1? Based on this Tab'e 'a- threats based on three factor categories: 

product, assign a value from Table 2-7 424.4 Calculation of envimnmental Likelihood of exposure, waste characteristics. 

(section 24.3.1) to the environmental threat- thmt  swre for a watemhed. Multiply the and targets. Figure indicates the factors 

waste characteristics category for the environmental threat factor category values included within each factor categoV for each 

watershed. Enter the value in Table.4-25. for likelihood of release, waste type of threat. 
4.2.4.3 Environmental threat-targets. characteristics, and targeb for the watershed, D e t e d n e  the soil exPosure pathway Score 

Evaluate the threat-targets and round the product to the nearest integer. of the factor values as 
factor category for a watershed using one Then divide by 82,500. Assign the resulting foHows: 
factorr sensitive environments. value, subject to a maximum of 60, as the 

424.3.1 Sensitive environments. Evaluate ~nvironmental threat score for the watershed 2 
sensitive environments for the watershed Enter this score in Table 4-25. 

4.25 Calcuiation of gmund water to 
P (LEJrWQfTJ 

based on three factors: Level I i = l  
concentrations. Level Il concentrations, and Surface water e m t i o n  component score for S.= - 
potential contamination Lletermine which ' a watershed. Sum the scores for the three SF 
applies to each sensitive environment as threats for the watershed (that is, drinking 
specified in section 4.1.4.3.1, except: use only water, human food chain, and environmental 
those samples from the surface water in- threats). Assign the resulting score, subject to where: 

water segment and only those hazardous a maximum value of l m ,  as  the ground water LEi=Likelihood of exposure factor category 
substances in such samples that meet the to surface water migration component score value for threat i (that is, resident 
conditions in sections 42.1.3 and 4.2.1.4. for the watershed Enter this score in Table population threat or nearby population 

4.2.4.3.1.1 Level Z wncentmtions. Assign a 4-25. threat). 
value to this factor as  specified in section 42.6 Calculation of p u n d  water to WG=Waste characteristics factor category 
4.1.4.3.1.1. Enter this value in Table 4-25. surface water migmtion component score. value for threat i. 

4.2.4.3.12 Level XI wncentmtions. Assign Select the highest ground water to surface T1=Ta~ets  factor category for i. 
a value to this factor as  specified in section water migration component score from the SF=Scaling factor. 
4.1.43.1.2. Enter this value in Table 4-25. watersheds evaluated. Assign this score as  Table 5-1 outlines the specific calculation 

424.3.1.3 Potentid wntadnotion Assign the ground water to surface water migration procedure. 
a value to this factor as  specified in section component score for the site, subject to a mum CODE 65m-so+ 



BlLLlNO CODE 61160-116 

Area with Resident 
Targe te 

ToxLcity 
Chronic 
Carcinogenic 

. Acute 
Hazardous Waste Quantity 
* Hazardous Constttuent 
Quant L t y  
Hazardous Wastestream 
Quantity 
Volume 
Area 

Resident Individual 
Resident Population 

Level I Concentrations 
Level I1 Concentrations 

Workers 
Resources 
Tarreatrial Sensitive 
Enviro~unentrr 

L .  - - .  

Likelihood of Exposure (LE) Waste Characteristics (WC) . Targets (T) 

Resident 
Populatiorl 

X 

\ 

X 

Likelihood of Lxposuxe (LEI Waste Characteristics (WC) Targets (T) 

Toxicity Nearby Individual 
X Chronic 

Carcinogenic 
Acute 

Hazardous Waste Quantity a 

Hazardous Constituent 
Quantity 
Hazardous Wastestream 
Quantity 
Volume 
Area 

Figure 5 - 1  
OVERVIEW OF SOIL FXPOSURE PABWAY' 



5.0.1 &nerd consjdemtions. Evaluate the 
soil exposure pathway based on areas of 
observed contamination: 

Consider observed contamination to be 
present at sampling locations where analytic 
evidence indicates that: 

-A hazardous substance attributable to 
the site is present a t  a concentration 
significantly above background levels 
for the site (see Table 2-3 in section 2.3 
for the criteria for determining 
analytical significance), and 

-This hazardous substance, if not present 
at the surface, is covered by 2 f e t  or 
less of cover material [for example, 
soil). 

Establish areas of observed 
contamination based on sampling locations 
at which there is observed contamination as 
follows: 

-For aU sources except contaminated 
soil, if observed contamination from 
the site is present at any sampling 
location within the source, consider 
that entire source to be an area of 
observed contamination. 

-For contaminated soil. consider both the 
sampling location(s) with observed 
contamination from the site and the 
area lying between such locations to 
be an area of observed contamination, 
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TABLE 5-1 .-SOIL EXPOSURE PATHWAY SCORESHEET 

Faaor categories and factors 
Maximum Value 

unleis available information indicates 
otherwise. 

Resident hpuhtkn Threat 
Likenhood OfExpaelm 

1. Likelihood of Exposure ..................................................................................................................................................... ......... 
Waste awacmistks 

If an area of observed contamination (or 
c or ti on of such an areal is covered bv a 
permanent. or otherwise maintained; 
essentiauv im~enetrable material [for 

550 

example, asp6alt) that is not more'than 2 feet 
thick. exclude that area (or portion of the 
area) in evaluating the soil exposure 
pathway. 

For an area of observed contamination, 
consider only those hazardous substances 
that meet the criteria for observed 
contamination for that area to be associated 
with that area in evaluating the soil exposure 
pathway [see section 22.2). 

If there is observed contamination. assign 
scores for the resident population threat and 
the nearby population threat. as  specified in 
sections 5.1 and 5.2 If there is no obse-wed 
contamination, assign the soil exposure 
pathway a score of 0. 

5.1 Resident Population Threat. Evaluate 
the resident population threat only if there is 
an area of observed contamination in one or 
more of the following locations: 

Within the property boundary of a 
residence. school, or day care center and 
withii 200 feet of the respective residence. 
school, or day care center, or 

Withii a workplace property boundary 
ond within 200 feet of a workplace area, or 

-- 
2 Toxicity..; ....................................................................................... . ................................................................................ 
3. Hazardouo Waste QuanMy -- ................................................................................................................................... 
4.WasteCharactwistics ... -.- ...-......,.. - .- ................................................................................................................................... I --, 

Tusetr 
5. Resident Individual .- ..-...-......, : ................................................................................. ...................................................................... 

Within the boundaries of a resource 
specified in section 5.1.3.4, or 

Within the boundaries of a terrestrial 
sensitive environment specified in section 
5.1.3.5. 

If not, assign the resident population threat 
a value of 0, enter this value in Table 5-1, and 
proceed to the nearby population threat 
(section 5.2). 

5.1.1 Likelihood of exposure Assign a 
value of 550 to the likelihood of exposure 
factor category for the resident population 
threat if there is an area of observed 
contamination in one or more locations listed 
in section 5.1. Enter :\is value in Table 5-1. 

5.12 Waste chamcteristics. Evaluate 
waste characteristics based on two factors: 
toxicity and hazardous waste quantity. 
Evaluate only those hazardous substances 
that meet the criteria for observed 
contamination at the site (see section 5.0.1). 

5.1.21 Toxicity. Assign a toxicity factor 
value to each hazardous substance as  
specified in section 2.4.1.1. Use the hazardous 
substance with the highest toxicity factor 
value to assign the value to the toxicityfactor 
for the resident population threat. Enter this 
value in Table 51. 

5.1.22 Hazardous waste quantity. Assign 
hazardous waste quantity factor value as 

specified in section 24.2. In estimating the 
hazardous waste quantity, use Table 5-2 and. 

6 Resident Pcptdation: 
6a  Lsvel I cbcentmtions .-.-.-...-.. , ................................................. . ......................................................................... 
6b. L e d  I1 -W .................................................................................................................................. . 

@) 
(b) - 

6c  Resident Poptdation (lines 6a + 6b) , ............................. ; 
7. workers - .......................... " .................................................... . .- ....................................................................................... 
8. Resources ....................................... "u ...................................................................................................... .. ............ 
9. Tenesbial Sensitkre Environments - ..,............,.......-..-.........-....-. ," ...................................................................................... . (C) 

lo. TargeB (life3 5 + + 7 + 8 + 9) .................................................. - ................................ ...................................... (b) 

- 
- - - 
-- 

R 4 ? d d e n t P o p u l a t l o n ~ ~  
. 11. Rasident Population Threat (lines 1 x 4 x 10) ............................................................................................................................ (b) 1 -- 

Nearby Population Threat 
UkcahooddExpean 

.......................... ................ . 12Attractiveness/Acces&ility .............................................................................................................. - - -100 -- 
13. Area of Cmtami~tbr~ , ..,............. " .- ............................................................................................ ... - .  - ......-. . . - - .  . $00 - 
14. Lil@hood of Exposure ............................................................................ .................................................................... 500 -- 

w85te - 
is. TOW .- ...--....... - ." ............................................................. ..................................................................................... (a) 

' - 
16. Hazardous Waste Wtity .,..,.,..--.-.-..-.--.,,..: ..-..-....-.tity....tity..................-.....-..tity-..-.......-.-.u.tity...tity.-..-...........-......... - -  (a) - 
17. Waste Charactenskcs . . ., ......-,......-.- " -.-...,..... ,, .............................. ; ............................................. 100 -- 

......... -- ....... 
)~karby m u o n  mmt scorn 

21. Nearby Population Threat (lines 14 x 17 x 20) .......... L .......-..-....-.. - ............ .. ............. "..............-... - ............................................... 
SoBExposwrPathwnySson 

22 Soil Gpmm Pathway Sam (Q, (lines [I1 +213 1 82,500. subject to a maximum d 100) - .............................................. --... 
; M- value applies to waste characteristics category. 

~ n o t a p p l i c a b l e .  
'NO- maximum value applies to factor. How&er, p a w  score based solely on .tenestrial Sensitive environments is limited to maximum d 60 

Do not tpund to nearest-integer. 
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Consider pnly the first 2 feet of depth of Resident individual--a person living or section 5.1.3. In estimating the number of 

an area of observed contamination, except as  attending school or day care on a Property people living on property with an area of 
specified for the volume measure. with an area of observed contamination and observed contamination. when the estimate 

Use the volume measwe (See section whose residence, school, or day care center, in based on the number of residences, 
2421.3) only for those types of areas of respectively, is on or within 200 feet of the multiply each residence by the average 
observed contamination listed in Tier C of area of observed number of persons per residence for the 

5-2 In the measure Worker- person working on a pmperty county in which the residence is located. 
for these listedareas of observed with an area of o k e d  contamination and 5.1.3.2.1 Level l concentmtions. Sum the contamination, use the fullvolume. not just 
the volume within the top 2 feet whose workplace area is on or within feet number of resident individuals subject to 

Use the area measure (see section of the area of observed contamination. Level I concentrations and multiply this swn 
2421.4). not the volume measure. for all Resources located on an a+ of by 10. Assign the resulting product as  the 
other types of areis ofobseivcid observed conlaminatioa a s  specified in value for this factor. Enter this value in Table 
contamination. wen if their volme is known section 5.1. 5-1. 

Terrestrial sensitive environments 5.1.3.2.2 Level concentmtions. Sum the 
. Enter, the value assigned in Table 5-1. 

located on an area of observed number of resident individuals subject to 

TABLE U - W ~ m u s  W- &JAN contamination. as  specified in section 511. ~ ~ $ ~ ~ ~ ~ ~ ~ ~ $  ~ ~ ~ ~ & t t s e  
m* EVALUATION EQUATIONS FOR SOIL 5.1~1 Re~identindivjdua. E v a h t e  this con-tratiom factor. Assign - as the 
EXPOSURE. PATHWAY factor based On there is a value for this factor. Enter this value in Table 

individual, as specified in section 5.1.3, who 
is subject to Level I or Level II 5.1.32.3 Calculation of resident 
concentrations. population factor value. Sum the factor 

Fit. determine those areas of ~ b s ~ r v e d  values for Level I concentrations and Level U 
concentrations. Assign this sum as the 
resident population factor value. Enter this 
value in Table 5-1. 

5.13.3 Workers. Evaluate this factor 
based on the number of workers that meet 

contamination. Then assign a valw to the the section 5.19 criteria. Assign a value for 
resident individual factor as  follows: these workers using Table 5-4. Enter this 

Assign a valw of 50 if fiere is at least value in Table 5-1. 
one resident individual for one or more areas 
subject to Level I concentrations. - TABLE  ACTOR VALUES FOR 

Assign a value of 45 if there is no such WORKERS 
. resident individuals, but there is at least one 

al for one or more areas 

1 b 100 ........................... " ...-- "-.- 
Enter the value assigned in Table 5-1. 
5.133 Resident population. Evaluate Greater than 1.000 ....- - ....................... 

resident population based on two factors: 
Level I concentrations anbLeve1 D 5.13.4 Resouxes. Evaluate the resources 
concentrations. Determine which factor 

*Donotroundnearest~. factor as  follows: 
bConved vohme to whnn applies as specified in sections 25.1 and 2.5.2, . a value of to he resources 

ton-zoa) ~OUMS-I aibc r . a = r ~ & m  u m  the health-based benchmarks b m  factor if oa or ma of the f o l l o w  is 
Table 5-3. Evaluate populations subject to pre-t on an of eked @% 

nrrun ak-s Level 1 concentrations as  specified in section contamination at  the site: 
m = h  T I  D tor ~ I Y  SI+X 5.1.32.1 and populations subjectto Level U 

-ts and 'Or bumd'baddilted swbxlm- concentrations as  specified in section 
-Commercial apiculture. 

YZ2- is m, assume 5.1.3~2. 
-Commercial silviculture. 

1 dnan=50 -Commercial Jivestock production or 
* ~ ~ - - u n d o r p l s , n o l a n t a a ,  commercial livestock grazing. 

area of ple. Assign a vahe  of 0 if none of the above 
TABLE ~ - ~ . - H E A L ~ A S E D  BENCH- are present 5.123. ' caf&~ation of waste . 

chamctin3tiq factor category volue. MARKS a HAZARDOUS ~BSTMICES Enter the value assigned in Table 5-1. 

MuItiply the toxicity and hazardous waste IN SOILS 6.1.3.5 Terrestrial sensitive environments. 

quantity fador values, rubjed to a maximum -. Assign value($) from Table 53 to each 
product of 1 x 10.; Based on this product. terrestrial sensitive environment that meets 

Screening concentration for cancer 
am@ a value ham Table 2-7 (Section 24.3.1) corresponding to that conceptration &at 

the eligibility criteria of section 5.1.3. 
Calculate a vaiue (ESl for terrestrial 

to the waste ch&racteristics factoicafe~v. corresponds to the 10-8individual cancer risk sensitive aa fo~oWS: 
Enter this value in Tabre 5-1. for oral exposures. 5-13 T ~ q k  Evaluate.the W t s  factor Screening wnw*ntration for nonCancer n c a t w o n k  m i k t  population t h m t  to~mlaaiol -118m 

to the based on five factom resideptindiuidual. ES= X 4 
resident population. workeg resotuc.ea. akd ~efereice DO-1 for.* expos-s- i = i  
terrestrial qensitive environrn@nts. 

In evaluating the targets factor category for where. 
the p i d e n t  poplation threat. count only the Collnt only thoeepersons meeting the S,=Value(s) assigned frum I a o ~ e  5-5 to 
followig as targetr,: criteria for resident individual as  specified in terrestrial sensitwe environment I. 

. . 
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n=Number of terrestrial sensitive 
environments meeting section 5.1.3 
criteria. 

Because the pathway score based soIeIy on 
terrestrial sensitive environments is limited 
to a maximum of 80, determine the value for 
the terreshial sensitive environments factor 
as  foiiovrs 

Multiply the values assigned to the 
resident population h a t  for likelihood of 
exposure (LEI, waste characteristics (WC). 
and ES. Divide the product by ~z,~oo. 

-If the result is 80 or less, assign the 
value ES aa the terrestrial sensitive 
environments factor value. 

-If the result exceeds 60, cakuhte a 
value EC as follows: 

T ~ s e n s a v e e n v i a m e n t r  
. 

~enestrial crilicat  ha^* foi ~ ~ e d e r a t  
designated' en)angered a thme 

...... ened spedes .., ....................... 2 

m i m @ M  
oesigMted Fedml w- 
Area 

NationaIMana~ent 
Tsnestrial habitatkwrrmto beusedby 

Fedaaldes ignatsdapoposed 
theatend a endangered s p s s  -..- 

--m=bmb 
National a State T e t ~ e  Wdb. 

life Refuge 
Fsderal bnd designated fa y 
tectMloS natural ecosystems 

- w m F e d e r a )  

T e n e s b i a l a r e a s u ~ i z e d f a ~  
by W e  or dense aggrega- 

tionsdanimkb . . 

Ten- habitat known *be usad by 
State designated endangered or 
threatened spedes .,.. ......................... 

T e m s M  habitat know to be 
usedbyDpeciesundsrmUi6was 
to its FBdetat designated endan. 
gered or threatened status 

state Lnds designated fa wildtife or 
game manag- ............................. 

~ ~ W a & & e e S  
-areaS;rebtivelyanallin 

spe.mportMt0- 
of unique biotic communities 

Critical habitat as defined in 50 

nssign the value EC as the ter~estrial 
sensitive environments factor value. Do not 
round this value to the nearest interger. 

Enter the value assigned for the terrestrial 
sensitive environments factor in Table 5-1. 
5.1.3.6 Calculation of resident population 

targets factor category value. Sum the values 
for the resident individual. resided 

%2? 
\ 

100 

75 

50 

25 

CFR 424.02 

population. workers, resources, and 
terrestrial sensitive environments factors. Do 

Lilnit to vertekate species. 

not round to the nearest integer. Assign this 
sum as the targets factor category value for 

the resident population h a t .  Enter this 
value in Table 5-i. 
5.1.4 Calculation of resident population 

threat me. Multiply the values for 
likelihood of exposure, waste characteristics. 
and targets for the resident population threat 
and round the product to the nearest integer. 
Assign this product as the resident 
population threat score. Enter this score in 
Table 5-1. 
52 Nearby population t h m t .  Include in 

the nearby population only those individuals 
who live or attend school within a I-miIe 
travel distance of an area of observed 
contamination at the site and who do not 
meet the criteria for resident individual a s  
specified in section 5.L3. 

Do not consider areas of observed 
contamination that have an attractiveness/ 
accessibility factor value of 0 (see sectian 
52.1.1) in evaluating the nearby population 
threat. 
521 Likelihood of exposure. Evaluate 

two hctors for the IikeIihood of exposure 
factor category for the nearby population 
threat: attractiveness/accessibiity and area 
of contamination. 
5.2.1.1. Attmctiveness/occessibiIity. 

Assign a value for attractiveness/ 
accessibility from Table 5-8 to each area of 
observed contamination, excluding any land 
used for residences. Select the highest value 
assigned to the areas evaluated &d use it a s  
the value for the athctiveness/accessibility 
factor. Enter this value in Table 5-1. 
5.21.2 Area of confamhation. Evaluate 

area of contamination based on the total area 
of the areas of observed contamination at the 
site. Count only the area[s) that meet the 
criteria in section and that receive en 
attractiveness/accessibility value greater 
than 0. Assign a value to this factor from 
Table 5-7. Enter this value in Table S1. 

Lwgnated reCTeaticmal area ...................... 
Regdarly used fa public recreation (for 

9xafwh hshinq hiking. softball) .......,.. 
~bleanduiquerea&ionatarea 

( l o r ~ , ~ t k * i h l ~  
area) ........................................................ 

Moderately accessiMe (may have some 
access impmvemenbfor example. 
gfaveIro8d).u+thsomeplblicreaea 
tion usa .-.-,.,,..... .. .--,.-..-...-.. 

Sliqtrtb/ aa=ssAh (forexampk sx-. 
tmnely rural area with m mad in+ 
p r o v ~ .  with some public recrea- 
tion us8 ........- : ........................ ,..... " ....-.. 

- , - m K I -  
use..... -.,..-----..-.--- .. ------- 

Suirounded . . by maintained fence or 
ambmtmdmeintainedfenmend 
natural barriers ....................................... 

Physical lyha~topub&.r7mm 
evidence of ptbk reaearicw, use....-.... 

Less than a equal to 5,000 --.,...-.-,..- 
&~Per  then 5.000 to $25.000 -..,....,. 
GrSat~ than 125.000 to 250.000 ..-.......-. 
Greater than 250.000 to 375.000 ,-,-... 
Greater than 375,000 to 500,000 .........-., 
Greater ulan 500,006 ................................ i 
52.1.3 Like- of exposure factor 

category value. Assign a value from Tabie 
5-a to the likelihood of exposure factor 
category, based on the values assigned to the 
attractiveness/accessibility and area of 
contamination factors. Enter this value in 
Tabie 5-1. 

522 Waste chumcteristics. Evaluate 
waste characteristics based on two factors: 
toxicity and hazardous waste quantity. 
Evaluate only those hazardous substances 
that meet the criteria for o b s d  
contamination (see section =I) at areas that 
can be assigned an attractiveness/ 
accessibility factor value greater than 0. 
5.2.2.1 Toxicity. Assign a toxicity factor 

value as  specified in section 24.1.1 to each 
hazardous substance meeting the criteria in 
section 5 . U  Use the hazardous substance 
with the highest toxicity factor value to 
assign the value to the toxicity factor for the 
nearby population threat. Enter this value in 
Tabk Sl. 
5.2.2.2 Hazardous waste quantity. Assign 

a value to the hazardous waste quantity 
factor as specified in section 5122 except: 
consider onlv those areas of observed 
contamination that can be assigned an 
attractivenesslaccessibility factor value 
greater than 0. Enter the value assigned in 
Table 5-1. 
5.2.23 Calcuht~on of waste 

characteristics factor cafegory value. 
Multiply the toxicity and hazardous waste 
quantity factor values. subject to a maximum 
product of 1 xlo 8. Based on this product. 
assign a value from Table 2-7 (section 2.4.3.1) 
to the waste characteristics factor category. 
Enter this value in Table 5-1. 
5.2.3 Tagets. Evaluate the targets factory 

category for the nearby popuiation threat 
based on two factors: nearby individual and 
population within a 1-mile travel distance 
from the site. 
52.3.1 Nearby individual. If one or mor 

persons meet the section 5.1.3 criteria fur a 
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measure theshortest overland distance an 
individual wodd travel from a residence or 
school to the nearest area of observed 
contamination for the site with an 
attractiveness/accessibility factor value 
greater than 0. If there are no natural barriers 
to travel. measure the travel distance as  the 

resident individual, assign this factor a value TABLE 5-9.-NEARBY INDIVIDUAL FACTOR Based on the number of people included 
of 0. Enter this vaiue in Table 5-1. VALUES within a travel distance category, assign a 

If no person meets the criteria for a distance-weighted population value for that 
resident indiddual, determine the shortest Tnut wnhul m-d travel distance from Table 5-10. 

shortest straight-line distance from the 
residence or school to the area of observed 

travel distance from the site to any residence I*) 
or school. In determining the travel distance. --- -- 

contamination. If natural barriem .e.xist.ffm 
example, a riuerj. measure the tmef distance 
as the shortest straight-line distance from the 
residence or school to the nearest crossing 
point and from there as  the shortest straight- 

- line distance to the area of-obsewed 
- contam'ition. Based on the shortest travel 

distance, assign a value from Table 5-9 to the 
nearest individual factor. Enter this yalue in 
Table $1. 

Calculate the value for the population 
- within 1 mile factor (PN) as follows: 

1 3  
PN=- P W 

10 i = l  
where: 
W,=Distance-weighted population value 

from Table 510 for travel distance 
category i. 

If PN is less than 1, do not round it to the 
nearest integer; if PN is 1 or more, round to 
the nearest integer. Enter this value in Table 
$1. 

5.23.3 Calculation of nearby population 
targets factor category value. Sum the values 
for the nearby individual factor and the 
population within 1 mile factor. Do not round 
this sum to the nearest integer. Ass i i  this 
sum as the targets factor category value for 
the nearby population threat. Enter this value 
in Table $1. 

Greater UWI 0 to % - ............................ 
GreatermanIkto1 .... ...... . ........... . ...,... 

- 

*~ound me number of peopte pasent a trwe~ w n c e  at- to w e s t  integer. DO not&& the B S S ~ ~  *- powtabon V ~ I W  to 
-3=. 

52.4 Calculation ofnearby popul~tion 6.0 Air Migration Pathway LR=Likelihood of release factor category 
threuf score. Multiply the values for Evaluate the air migration pathway based value. 
likelihood of exposure. waste c)iaracteristics, on factor categaries: l&e,fiood of WC= Waste characteristics factor category 
and targets forthenearby &'op"lation release, waste &aract&&= and tag&. value. 
and round the product to the nearest integer. ~ i &  6-1 ~~t~ the factors included T= Targets factor category value. 
Assignthis product d e  nearby population an each factor category. SF=Scaling factor. threat score. Enter this score in Table 5-1. Determine the air migration pathway score Table 6-1 outlines the specific calcuiation. 
53 Cdculotion of s o i f a * u r e ~ h w a ~  (w in terms of the factor category values as procedure. $WE. Sum themxident population threat follows: 

and the nearby popuiation threat score. ~ c o o ~ b 6 6 6 5 ~  
and divide the sum by 82500. A s s i i  the s. = 

(LRIW~~O - 
resulting value. subject t e  8 maximum of 100. SF a s  the soil exposure pathway score (b). Enter 
this score in Table 5-1. where: 

1. 
0 
-- 

'Assign a valve of 0 I one or more persons meet 
the section 5.13 criteria tor resident individuel. 

5239 Population wiO'lin I mile. 
Determine the population within each travel 
distance category of Table S10. Count 
residents and students who attend school 
within this travel distance. Do not include 
those people already counted in the resident 
population threat Determine travel distances 
as  specified in section 523.1. 

In estimating residential population, when 
the estimate is based on the number of 
residences. multiply each residence by the 
average number of personsper residence for 
the county in which the residence is located. 
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Factor categories and factors 

4. Ta~iciiyIA4oWy 
5.HezardarrW*Quantity 
6. Waste (Xlerac*nsbcs 

T-?,.kxar& ,"wdud 

9. Resa*ces - - - , - . , . - ,  . .-.... ............................................. 
lo. ser@iw Envtannrents 

loa Achrd ContamnaODn . . 

m ~ m v a k r e a p @ i e s t o w a . ~  . . 
categorlu. 

~ V a l W n o t a p p l i c a M a  
No specific medmun vae applii to tecta. Have~er, pathway score basad soleiy on sensitive env i ronm is Bmited o m&mm d 60. 

'Donotrwndto neares:mtegEr. 

a1 LikeUmod o f B d e ~  Evaluate the 
likelihood of release factor category in t m s  
of an observed release fado; or a potential to 
release factor. 

6.1.1 Obse~ved~1ease. Establish an 
observed release to the atmosphere by 
demonstrating that the site bas released a 
hazardous substance to the aDwsphere. Base 
tbii demonstration on either: 

Direct 0bservahn-a material (for 
example, partidate matter) that cimtains 
one or &re hazardous & a m  bas been 
seen entering the atmosphere directly. When 
evidence supports the inference of a release 
of a material that contains one or more 
hazardom rubs- by the site to the - 
atmosphere, demonstrated adverse effects 
acmniuiated with that releast map be used 
to establish an observed reiease. 

Chemical analysie-an analysis of air 
samples indicates that the concentration of 

ambiect hazardous substance[s) has 
increased significantly above the background 
concentration for the site (see section 23). 
Same portion of the significant increase must 
be attn%utable to the site to establish the 
observed release. 

If an observed release can be established 
assign an observed release factor value of 
550, enter this value in Table 6-1. and 
proceed to section 6.l.3. If an observed 
release cannot be estaMiehed ass@ an 
observed release factor value of O, enter this 
value in TaSe 6-1. and proceed to section 
6.1.2. 

6.12 Potentid to refease Evahmte 
potentialto release only if an observed 
release carmot be established. Determine the 
potential to release factor value for tbe &e 
by separately evaluating the gaa potential to 
release and the partidate potential to 
release for each sonme at the dte. Set& the 

highest poten* to rdease Pslue (either gas 
or partiadate) calculated for the sources 
evduated and assign that value as the site 
potential to release factor value as specified 
below. 

6.121 Ckspotentia1 to ~Iease. hrahate 
gas potential to release for tbose sources that , 

contain gaseoushazardous substances-that 
is, those bazardoua substances witb a vapor 
pressure greater .@an or egrrd to lo-* tom. 

Evaluate gas potential to release for each 
source based on three factors gas 
containment, gas source type, and gas 
migration potential. Calculate the gas 
potential to release value as illustrated in 
Table 52  Combine sources with similar 
characteristics into a single source in 
evaluating the gas potential to release 
factors. 

I ............... .. ................................ 8 .............................................................. I... - -.-.. -.... -1 .....l...........l.~ .I..- ! .-...-..-..-..-...-....-.-. J .-....-.-.- : ....---..-.. 
Gas Potenria: to Relaese Factor (Sew the Highest Gas Source Vaiue) 

'Enter a ScurcaType Iisted in Table-. 
Enter  Gas Containment Factor Value *om sx3im e 1.2.1 .I. 

'Enter Gas Source Type Fa- Valw tram section 6.1.2.1.2. 
Enter Gas Mgration Potentiat Facior Vaielue from secton 6.:.2.19. 
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6.1.2.1.1 Gas containment. Assign each Table 6-3 that applies to the source, except: biogas release or if there is an active fire 
source a value from Table 6-3 for gas assign a value of 10 if there is evidence of within the source. 
containment Use the lowest value from 

- - -  - - - - -- . 

Gas containment description 
-- - - -  - 

6.1.2l.2 Gas source type. Assign a value 
for gas source type to each source as  follows: 

Determine if the source meets the 
minimum size requirement based on the - 
source hazardous waste quantity value (see 
section 2421.5). If the source receives a 
source hazardous waste quantity value of 0.5 
or more. consider the source to meet the 
minimum size requirement 

If the source meets the minimum size 
requirement assign it a value from Table 6-4 
for gas source type. 

All situations except those speciftcally Wed below ................................ - .......................................................................................................................... 
Ev- cd w m s  - ....-............ . - ....................... -- ........... - ......... - " ................... - ............... *- ................................... .............................. ................ 

fire - source .-...- - -  - - - .................................. " ....................................................................................... ...................................... ....... .... ...... 
Gas c o ~ ~ / t r e a b m t  system functioning. regularfy inspected. maintahed, and conwktelv covering scurce .- ..................... - .- .......................................... 

S I J I T ~  by engineering and 0- contaimnent W d l y  desaibed in this tatk d i e s  .............................................. 
Sarrce &er@ with essentially impecmeable, reguhr)y inspected maintained cover ..- ........ -.- ..... - ........ -.., .... -...- ... - . .  - . - ..................................... 
Urmmmhted soil corer >3 feet 

-ly vegetated with little e m  soil a*...-....-.-........ ..-................. ................................... - .......... - ................................................. 
..... .... ..... soume CghW vegetated mcch exposed soil ..... - - .. .- ................................................................................................................................ - -1)Y of -tion .. ...................................................................... . ...................................... . ....................................... . 

Uncontaminated soil dover 2.1 toot end 2 3 feet 

If the source does not meet the minimum 
size requirement. assign it a value of 0 for gas 
source type. 

10 
10 
10 * . 
o 
7 
0 

0 
3 
7 

If no source at the site meets the minimum 
size requirement assign each source at the 
site a value from Table 8-4 for gas source 
type. 

.............. - ........................ - .................................................................................................. 
..... 

....... -...-... - - ..-...-.............. - - ...................................... "" ............. .......... . 10 
~ncontam'nateddcover<lfoot 

.. Source haavily vegetated with essentially no exposed soil and cover soil oil typestant to gas migration - ................................................................. 7 
Omer ........................................................................................ "..me ................................................................... " - ............................................................ 10 
or mlf~ en&& StructwaUy intact building and no other contaiywmt specifdly described in this table applii .- ......-.......... ., ....-...-... 7 

~ c o n r i s t s ~ o f i n t a c t s e a l e d m ~  
Totab protected trom weather by regularly inspecteQ maintained cover ................. - - ..................................................................................................... 0 . 
OLher --.- ............................................................ -- ............................... ............................................ ." ...................................................... 3 - - ~ . -~ 

This value rmst be used if applicable. 
Consider moist finegained and saturated coarsegrained soils resistant to gas miyation. Consider all other soils nonresistant 

sowce type 

Landfill: 
Evidence d biogas release ......... 33 
NO evidence d biogas release ... 11 

We: 
Tailings pile..- .............................. 6 
&rap metal a junk $k ............... 6 
Trash pile .,.- ............................ 6 
ChemiCBl waste pile-.. ........ - ...... 11 
Omerwastepiles ....................... 17 

sulfacempwnbnents 
badcfilled): 

Eddence d biogas release ,.-.". 33 
Noede4xeofbiogasrelease... 11 

surfaca' (not buiedl 
WUed)? 
W.- ..-...,.. , ........................... . 19 

.- .......-.....-. ".. - ." ........-... . 28 
0thertypssdsances.notelse- 

wherespedfied .............................. 0 

Active fre area .,,.. - ......-....-........... 
BUmpiL" - .................................. 
Containers or tanks @wied/bdow- 

wound): 
Evidence cd biogas release ....-... 

... No eviaence of biogas refease 
Containers or tanks not elsewhere 

......................................... 
Cmtammated soil (excluding land 

treatment) ................................... 
...................... Landfarm/land treatment 

I- 

8.1.2.1.3 Gas migmtion potential. Evaluate 
this factor for each source as follows: 

Assign a value for gas migration 
potential to each of the gaseous hazardous 
substances associated with the source (see 
section 22.2) as follows: 

-Assign values from Table 6-5 for vapor 
pressure and Henry's constant to each 
hazardous substance. If Henry's 
constant cannot be determined for a 
hazardous substance. assign that 
hazardous substance a value of 2 for 
the Henry's constant component. 

S u m  the two values assigned to the 
hazardous substance. 

& 

1 4 
19 

33 
1 1 

28 

i 9 
28 

-Based on this sum, assign the hazardous 
substance a value from Table 6-6 for 
gas migration potential 

Assign a value for gas migration 
potential to each source as follows: 

Gas 

Select three hazardous substances 
associated with the source: 

--If more than three gaseous hazardous 
substances can be associated with 
the source, select three &at have 
the highest gas migration potential 
values. 

--If fewer than three gaseous 
hazardous substances can be 
associated with a source, select all 
of them. 

-Average the gas migration potential 
values assigned to the selected 
hazardous substances. 

-Based on this average value. assign the 
' 

Source a gas migration potential value 
from Table 6-7. 

.= 
T A ~ U  6-5.-VALUES FOR VAPOR 

PRESSURE AND HENRY'S CONSTANT - 
vapor pressure Fan) 

~reater man 10- to 10 .......................... 
1O-'tO lo-? ........................................... 

................................. ~ e s s  man 10" .......... , 

Greater than lo-' to 10- a ........................ 
10-~to io- ................................................ 

............................................ L ~ S S  than'10-~ 
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Scrn of values !or vapor pressure and 
Henry's cwtant 

TAaLE 9-7.-GAS MIGRATION POTENTIAL 
VALUES FOR THE SOURCE 

Average of gas migration pdmtial 
valws for three I - I S p m  

substances 

TABLE 6-7.--GAS MIGRATION POTENTIAL 
VALUES FOR THE S ~ u R ~ E - ( h n d U d e d  

* H fewer than three hazardous substances can be 
associated with the source, compu(s ihe average 
b a s e d ~ o n m o s e ~ Z o u s ~ t a n c e s t h a t c a n  
be assoaated. 

6.121.4 Calculation ofgas potential to 
release value. Detennine the gas potential to 
release value foi each source a s  ihstrated in 
Table 6-2 For each source, sum the gas 
source type fador value and gas migration 
potential factor value and multiply this sum 
by the gas containment factor value. Select 
the highest product calculated for the sources 
evaluated and assign it as the gas potential to 
release value for the site. Enter this value in 
Table 6-1. 
6.12.2 Particulate potential to *!ease. 

Evaluate particulate potential to release for 

those sources that contain particulate 
hazardous substances--t!!at is, those 
hazardous substances with a vapor presscre 
less than or equal to lo-' tom. 

Evaluate particulate potential to release for 
each source based on three factors: 
particulate containment. particalate source 
type, and partialate migration potential. 
Calcuiate the particulate potential to release 
value as illustrated in Table 6-8. Combine 
sources with sh i la r  characteristics into a 
sing!e source in evaluating the particulate 
potential to release factors. 
6.12.21 Particulate coniainment. Assign 

each source a vaiue from Table &9 for 
particulate containment. Use the lowest va!ue 
from Table 6-9 that applies to the source. 

6.1.2.2.2 Particulate source type. Assign a 
value for particulate source type to each 
source in the same manner as  specified for 
gas sourcer, in section 6.12.1.2 
& l a 3  PartkuIlaie migmtion potentic]. 

Based on the site location, assign a value 
from Figure 6-2 for particulate migration 
potential. Assign this same value to each 
source at  tkc site. 

Particuhte Partiarhte 
Sou7ce ~ w c e  type* contam~bfac ta  mfacty;&T - "8,mgvr.$$w 

Particulate source 
value - 

i I 
- 

I 

........ . 3 ......................... 1.: ....--..-... I ........ ...-.....-......-. i....... .......... I .................. .I ......,.-,-.. I. ............................. ..........-...... 
4 -..-... .. ...--........--. -.- ..... 

........ .. ......... 5 --...- " 
.............. 6 ..... ......... -. 
.... .-.. --...-..- -.-..-.. 

.......... ...... -.. 
- Pariiculate fbWnW to Release Factor Value-(Seisd Highest Fartidate Sowce Value) 

- - - - 
Entera SouceType rsRd n Table 6-4. 

Enter Pawlate Cohbbunent Factor Value from section 61.2.2.1. 
Enter Perticulate Sowce T Facta Value tron, secbon 6.12.22. 

.~nter ~srticulate mtiony o t W  Factor Value hwn secb;on 6.12.2.3. 

All s i t u a h  except those specificailyried below -- .......................................................................................................................................... - Con- only partiadate ha2%rdan, ubstances btally couerad by liquids...- -..-...-.. i. .. - ............. -" .-.. . .-.. ...--....--,-...- . .......---.-.-.. 
m l l Y  Mounded by ewimered windbreak ud no other contairmern specif~~lty desaibed in this table appGes ..-...---............. 

Sauce covered with essentially impermeable, regularty mpected, maintained cow% ., ........................... - ...- ....................................................... 
:'wmtalllinatedsoilcouer>31eet 

~ource substamialtr vegetated with little a no exposed scd .- ................................................ - ............................................................ 
Source lightly vegetated with much exposed soil .- .............................................................................................. 
Saum substantiallv dewid of vegetation...,.. ...-.-. - ........ - .- ....................................................... I ... ...................................................... 

Uncontaminatedsoilcover2 lfootmd ~ 3 %  
S3urca heavily vegetated with essentially no exposed soit 
--Cover sod type resistant to gas migration ......................................................................................................................................................... 
--Cover soil type not resistant to gas migration a mknown -.-. .......--.........-... : 
Sauce m l b  vegetated with littie expwd soii and cover soil type resistant to gas migration . ................................................................... 
Other :... - ....... - ....................... -.- .- ........-........- . ............. . - ............................................. " ......................................................................... 

u-ted sdi cov6f < 1 foot: 
Sovce heavily vegetated with ~~ no exposed soil and cover sod tvpe resistant to gas migration .,. .................................................. ".----. 
Other ............. - ................................................ : ..... " .......... .. -- ......................................................................................................................................... 

Totally a @ally endosed within structwally intact building and no other containment specifically described in this tab!e app& ......................................... 
Source consists sokly of containers: 

All containers contain onfy bquids ...................................................................................................................................................................... 
All containers intaA sealed, and tctany protected from weethmby regubrty impacted, maintained cover - ....................................................................... 
All containers intact and sealed .-... . ...- ........................... -" ...--................ . .........-... . ..................................... .....-.-... " ...-..---........-..... 
Other ......................................................... ...... ............................................................................................................................................... 

TABU  PARTICULATE CONTAINMENT FACTOR VALUES 
- 

Consider moist fine-grained and saturated coa-ained soiis resistant to &ation. Consider all other soils  onr resistant 

'Wffi COOE 65w-504 

Particulatecontaiidesaiption -- 
Assisned 

value . 
I 



FIGURE 6-2 
PARTICULATE MIGRATION POTENTIAL FACTOR VALUES 
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Hawaiian &mds 

. . 

For site locations not on Figure 6-2 and for 
site locations near the boundary points on 
F i i  6-2 assign a value as follows. First. 
calculate a Thornthwaite PE index using the 
following equation: 

wnere: 
PE-Thomthwaite PE index. 
P,=Mean monthly precipitation for month i 

in hrches. 
I 

T,=Mean monthly temperature for month i, 
in degrees Fahrenheit; for any month 
having a mean monthly temperature less 
than 28.4 T. use 28.4 T. 

Based on the calcldated Thornthwaite P-E 
index assign a-source particulate migration 
potential value to the site from Table &lo. 
Assign &is same value to each source at the 
site. 

. 6.1.2.2.4 Cdculation of particulate 
~otent id to  elease value. Determirie the 
particulate potential to release value for each 
source as illustrated in Table &8. For each 
source. sum its particulate source type factor - 
value and particulate niigration potential 
factor value and multiply this sum by its 
particulate containment factor value. Select 
the highest product calculated for the sources 
evaluated and assign it as the particulate 
potential to release value for the site. &ter 
the value in Table 6-1. 

6.123 Gdculotion of potential to re~eas? 
factor value for the site. Select the higher of 
the gas potential to release value assigned in 
section 6.121.4 and the particulate potential 
to release value assigned in section 6.1224. 
Assign the value selected as thesite potential 
to release factor value. Enter this value in 
TaMe 6-1. 

a1.3 Calculation of likelihood of release 
factor category value. If an observed release 
is established assign the observed release 
factor value of 550 as the likelihood of release 
factor category value. Otherwise. assign the 
site potential to release factor value as the 
likelihood of rdease factor category value. 
Enter the value in Table 6-1. 

0.2 Waste chmcteristics. Evaluate the 
waste characteristics factor category based 
on two factors: toxicity/mobility and 
hazardous waste quantity. Evaluate only 
those-hazardous substances available to 
migrate from the soucea at the site to the 
atmosphere. Such hazardous uubstences 
include: . 

Hazardous substances that meet the 
criteria for an obsenved release to the . 

atmosphere. 
All gaseous hazardous nubstances 

- associated with a &urce that has a gas 
mntainment factor value greater than 0 [see 
section U, m, and WSl.1). 

All particulate hazardous substances 
associated with a source that has a' 
partidate containment factor value greater 
than0 (see section 2.222.2.3, an46.1.2.21). 

62.1 Toxiciiy/mobility. For each 
hazardous substance, assign a toxicity factor 
value. a mobility factor value. and a 
coinbined toxi&y/mobility fact& value as 
specified below. Select the toxicify/mobilitr' 
factor value far the air migration pathway i s  
specified in section 6.2.1.3. 

6 a . l  Toxicity. Assign a toxicity factor 
value to each hazardous substance as 
specified in section 2.4.1.1. 

62.12 Mobility. Assign a mobility factor 
value-to each hazardous substance as 
fo1Iows: 

Gaseous hazardous substance. 
-Assign a mobility factor value of 1 to 

each gaaeous hazardous substance 
that meets the criteria for an observed 
release to the atmosphere. 

-Assign a mobility factor value from 
Table 6-11, based on vapor pressure, 
to each gaseous hazardous substance 
that does not meet the criteria for an 
observed release. 

Particulate hazardous substance. 
-Assign a mobility factor value of 0.02 to 

each particulate hazardous substance 
that meets the criteria for an observed 
release to the atmosphere. 

-Assigma mobility factor value from 
F i  6-3. based on the site's location, 
to each particulate hazardous 
substance that does not meet the 
criteria for an observed release. 

' 

(Assigri all such particulate hazardous 
substances this same value.) 

-For site locations not on Fig& 63 and 
for site locitions near the boundarv 
points on Figure 6-3, ass@ a mobiiity 
factor value to each particulate 
hazardous substance that does not 
meet the criteria for an observed 
release as follows: 

-Calculate a value M: 
M=O.m8Z (US/[F'Ejr) 
where: 
U=Mean average annual wind 

speed (meters per second). 
PE=Thornthwaite P-E index from 

section 6.1.2.2.3. 
-Based on the value M. assign a 

mobility factor value from Table 6- 
12 to each particulate hazardous . 
substance. 

Gaseous and particulate hazardous 
8ubstances. 

-For a hazardous substance potentially 
present in both gaseous and 
particulate forms, select the higher of 
the factor values for gas mobility and 
partidate mobility for that substance 
and assign that valne as the mobility 
factor value for the hazardous 
substance. 

U l . 3  Calculation of toxi&y/mobil~ty ' -  

facbrvalue. Assign each hazardous . 
substance a toxidtyjmobility factor value 
from Table 6-13. based on the values 
assigned tothe hazardous substance for the 
toxicity andmobility factors. Use the , 

hazardous substance with the highest 
to~citylmobity factor value20 asslgr .a 

value20 the todcity/mobility factor for fhe 
air migratiorrpathway. Enter this value in 
Table 61. 
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TABLE 6-1 1 .--GAS Metufv FACTOR TABLE 6-1 1 .--GAS MWUTY FACTOR Do not round to nearest integer. 

VALUES VALUES--Conduded 
BIUJMG 6SW-SU 

Greater than lo-' to lo-% ,...- - .........- 0-002 
Less than or equal to 10- '.......-..-......... 0.0002 



FIGURE 6-3 
PARTICULATE MOBILITY FACTOR VALUESa 

I 

: ' 



Alaska 

'DO not round to nearest integer. 
FIGURE 6.3 

PARTICULATE MOBILITY FAUOR VALUESa 
(CONTINUED) ' 
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Kwai 

-0008 

- --.- - 

Hawaii -7 

- .  - .  

Puerto Rico 

,0002 

'DO not round !o nearest integer. 

FIGURE 6-3 
PARTiCUlATE MOBILITY FACTOR VALUESa 

(COrnUED) 
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Location 

Padfic Islands 
Guam ............................................. - .... 
Johnston )shnd ., ............................... 
Koror Island .......-.,.... " , .............. ., ......... 
Kwaiakin Idand .- ................................ 
M&m. Marsha# wands... "." .......-,.. 
Pago w. American Samoa .,,.,...... 
F'onape Island.,-: ..... " ............-.-. ; ..,.... 
Trulc. Caroline ManQ ....... : .......,...,.. "... 
Wake lsland...~ ....-... *.......... ...-...". 
Yap Island ........-...... ,;...., .................... 

- - - - 
I value ( Greater h n  1.4 x 10. ......................... I a02 

Greater 1.4 x lo-' to ...................... 
Greater than 4.4 x 10-Lto ..-.--...,..,.- 

American Vigin Islands 
St m i x  ........................................ 
st John .................................... 
st Thomas.." ............................. " ...-... 

I Do not round to nearest integer. 

TABU &~~.-TOXICTTY/MOBIUTY FACTOR VALUES 

622 Hazanious waste quantity, Assign a If one or more samples meet the criteria for categories. up to and including the 
hazardous waste quantity factor value for the an observed release to air or if there is an population anywhere within the 
air migration pathway as  specified in section o k e d  release by direct observation. furthest Level ll .distance category. as 
2.42. Enter this value in Tabk 6-1. evaluate the population as  follows: subject to Level II concentrations. 
6.2.3 Calculation of waste chamcteristics Determine the most distant sample -Consider the remainder of the target 

factor cotegory value. Multiply the toxicity1 location that meets the criteria for Level I . population within the &mile m e t  
mobility factor v a l ~ e  and thehazardow concentrations as specified in sections 25.1, 

and 25.2 and the most distant location (that distance limit as subject to potential 
waste quantity factor value. subject to a 
maximum product of 1 x lo8. Baaed on this is, sample location or direct observation contamination. 

product assign a value from Table 2-7 location) that meets the criteria for Lwel II If the single most distant location is 
(section 243.1) to the waste characteristi- concentrations. Use the health-based beyond the  mile target distance limit 
factor category. Enter value in Table &I. benchmarks from Table 6-14.h determining identify the distance at which the selected 

8.3 Taeets. the level of contamination for sample Level I concentrations sampleand Level II 
Evduate the targets factor category based locations. If the moat distant Level 11 location concentrations sample (or direct observation 

on four factors: nearest individual. is closer to a source than the most distant location) are located: 
population, resources, and sensitive Level I sample location, do not consider the -If the Level I sample location is within 
environments. Include only those targets (for Level location- 
exampb. individuals. msi t ive en\*nments) * Determine the single most distant the &mile target distance limit, identity 

location (sample location or direct the target population subject to Level I 
located within the &mile target distance 
limit except: if an observed release is observation location) that m, .ts the criteria concentrations as specified above. 

established beyond the &mile target distance for Level I or Level I1 concentrations. -If the Level 1 sample location is beyond 
limit, include those additional tagets that are If this single most distant location is the &mile target distance limit, 
specified below in this section and in section within the 4mile target distance limit, consider the target population located 
6.3.4. identify the distance categories from Table anywhere within a distance from the 

Ehaluate the nearest individual ~ q d  6-15 in which the selected Level I sources at  the site equal to the 
population factors based on whether the concentrations sample and Level II distance to this sample location to be 
target populations are subject to Level I concentrations sample (or direct observation subject to Level I concentrations and 
concentrations. Level II concentrations. or lodtionl are located: ' include them in the evaluation. 
potential contamination. Determine which -Consider the taget population -Consider the target population located 
applies to a target population as follows. anywhere within this M e s t  Level I beyond the Level I target population, 

If no samples meet the criteria for an distance category, or anywhere within but located anywhere within a 
observed release to air and if there is no a distance category closer to a source distance from the sources at the site 
observed release by direct observation. a t  the site, as subject to Level I equal to the distance to the selected 
consider the entire population within the concentrations. Level II location, to be subject to Level 
4mile target distance limit to be subject to -Consider the target population located iI concentrations and include them in 
potential contamination beyond any Level I distance the evaluation. 

0.0°08 
0.0002 
O-0002 . 

Greater than 4.4 x lO-'to ..,..-.............- 
1.4 X lo-' ........................................... 

Greater than 1.4 x 10-'to - .........,......... 
4.4 X 10- .......... " .................................. 

Greaterthan4.4 x 10-*to .. - ....--.......... 

0.008 

0.002 
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-Do not include any target population as 
subjed lo patential contamination. 

BENCHMARKS FOR HAZARDOUS 
SUBSTANCES H AIR 

Concentration corresponding to National 
Ambient Air Quality Standard (NAAQS). 
Concentration ~ ~ n g  to National 
Emission Standards for Hazardous Air Pol- 
lutants (NESHAPs). 
Screening crmcentration for cancer co~re- 
sponding to (bat conoentretion that corn- 
spondstothe10-'irdvidualcancertiskfa 
intmkkm arposues. 
Screening concentration for mmmcer tox-, 
icological responses corresponding to the 
Reference Dose (RfD] for inhalation w 

. o a n o t m m n e a r e s t ~ .  

6.3.1 Nearest individual. Assign the 
nearest individual factor a value as  follows: 

I f o w o r m o r e r e s ~ e s o r r e ~ a r l y  
occupied buildings or areas is subject to 
Level 1 amcentrations as specified in section 
6.3. assinn a value of 50. 

DistaRee category (miles) 

distance to any Rsidence or regularly 
occuDied bui1dinn or area. as measured from 

?ggg 

any k at &site with an air migration 
containment factor vaiue greater than 0. 
Based on this ahortest distance, assign a 
value from Table GI6 to the nearest 
individual factor. 

Enter the value assigned in Table 61. 

TABLE 6-16.-NEAREST J~~DIVIDUAL 
FACTOR VALUES 

0. ...... ........, " ........... ....-......-.. ..... ....... 
chabr*lano1Drh- .---..,............ 
Greater than Y. b %-,,- 
Greater than H fD I----. 

*Distance does not apply. 

G r e a t e r t h a n l r n 2 -  
Greater than 2 to 3 ......................... 
Grs8t~1 than 3 to 4 .......................... : 
Greater than 4 ........................... 

6.3.2 P&uthn In evaluating the 
oovulation factor. count residents. students. 

OM#l 
0.0023 
0.0014 

0 

anh workers regularly present within the 
target distance limit. Do not c a n t  transient 
populations such as customers and travelers 
passing through the area. 

In estimating residential populatioh when 
the estimate is based on the number of 
residences, multiply each residence by the 
average number of riersons ver residence for 
the c-ty in whit& the resihence is located. 

6.3.Zl Level ofcontarnination Evaluate 
the population factor based on three factors: 
Level 1 concentrations. Level ll 
concentrations, and potential contamination 

Evaluate the population subject to Level I 
concentrations (see section 83) aa specified 
in sec- &3t2. the population subject to 
h e 1 1 1  concentrations aa specified ia section 
6.3.23. and the population abject to potential 
contamhation a.a @ed in section 6324 

concentrations. Multiply this sum by 10. 
Assign the product as the value for this 
factor. Enter this value in Table 6 L  

63-23 Level Zl ooncenLmtions. Sum the 
number of people subject to Level II 
concentrations. Do not indude Qose people 
already counted under the Level I 
concentrations factor. Assign this sum as the 
value for thisxactor. Enter this value in Table 
6 1 .  

6.3.2.4 Potential contamination 
Determine the number of people within each 
distance category of the taget distance limit 
(see Table 6-15) who ace subject to potential 
contamination. Do not indude those people 
aiready counted d e r  the Level I and Level 
II concentrations factom 
Based on the number of people present 

within a distance categwy, assign a distance- 
weighted popnlation value for that distance 
category from Table 617. {Note that the 
distance-weighted population values in Table 
617 incorporate the distance weights from 
Table 8-15. Do not multiply the values Lfnrm 
Table 8-17 by these d i s t a ~ t ~ e  weights.) 

Calcdate the potential contaminatin? 
factor value (PI] as follows: 

W,=Distance-weighted population from 
Table 6-17 for distance category i 

n=Munber of distance categories. 
If PI is iess than 1. do not round it to the 

nearest integec if PI is 1 or more, rowd to the 
nearest integer. Enter this value in TaMe +I. 

6.3.2.5 Co~cufotion of population factor 
value. Sum the factmvalnes for Level I 

1f not, but if one or more a residences or For the potential contamination faetor. ase concentktions. Level 3I concentrations. and 
regularly occupied buildings or areas is popuhti- ranges in s3vdnatiag the fact- 8s potential contamination. Do not round this 
subject to Level U umcentrations, assign a specified in 652.4. Fm the I and sum to the nearest integer. Assinn this as 
value of 45. Level I1 concentrations factom, use the the population factor value. Eucr this value 

If none of the residences and regularly population estimate, not population ranges, in T~~~ sL 
occupied buildings and areas is subject to evaluatiag bob fa- 
Level I or Level ll concentrations. assign a 6.322 Lev& lconcenfiutio~ls sum the 
value to this factor based on the shortest number of people subject to Level I 

TABLE ~ - ~ ~ . - ~ S T A ~ - W E K ; H T E D  POPUCAT~ON VALUES FOR P O T E ~ A L  C%NTAMINATION FACTOR FOR AIR PATHWAY a 

Distance Category (&j 

6.. 3 &sources. ~ k l u a t e  the resources Assi8n.a value of 5 if one or more of the half rniie of a source at the site having an air 
factor as follows: following resources are present within one- 

Onasource .......................... ! O  4 17 53 164 522 1,633' 
~ ~ 0 t o  % -,..... 0 1 1 13 41 131 408 
Gmaterthen%to4&. --,- 0 02 0.9 3 9 28 88 

5.214 
1,384 
282 , 
83 

52137 
13,034 
2.815 
834 

' 16 ,325 '  
4.081 
882 
261 

27 
12 
7 

Rand the nwnber d people present ruthn a distance c a m  to marst heger. Do not nwnd the assigned dstance-weighled e d t i o n  value to m e s t  
Integer. 

266 
120 
73 

4 

63 
38 
23 

163.246 
40.812 
8.815 
2.612 
833 
375 
229 

524.360 . 
13A3U) 
28.153 
8,342 

1.W555 
406.114 
88.153 
26.1 19 

2.669 ' 

'1.199 
730 

8.326 
3,155 
2.285 
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migration containment factor value greater coGtamination factor in section 6.3.43 1 m 
than 0: Determine the total acreage of wetlands EP= - Z ([W,+S,jDj) 

-Commercial agriculfure. within those distance categories subject to 10 j-1 
Commercial silvicutture. actual contamination and assign a value from 
-Major or designated iecreation area. Table 6-18 based on this total acreage. 
Assign a value of 0% none of- these Calculate the actual contamination factor Where: 

D 
resources is present value (EA) as follows: S,= Z % 

h t e r  the value assigned in Table 6-1. i = l  
6.3.4 Sensitive environments. Evaluate 

sensitive environments based on iwo factors: n 
actual contamination and potential EA=WA+ Z $ 

i=1 SIJ=Value(s) assigned from Table 4-23 to 
contamination. &tennine +ch factor sensitive environment in distance 
applies as follows. category j. 

If no samples meet the criteria for an where: n=Number of sensitive environments subject 
observed release to air and if there is no WAzValue assigned from Table for to potential contamination. 
observed release by direct observation, wetlands in distance categories subject Wj=Value assigned from Table 6-18 for 
consider all sensitive environmetlts located.. 
partially or wholly. within the target distance to actu*contamihatiOn. wetland area in distance category j. 

limit to be subject to potential contamination. $'Value(s) assigned from rl-23 . 
' DpDistance weight from Table +I5 for 

If one or more samples meet the criteria for sensitive environment i. distance category j. 

an observed release to air or if there is Cn "=Number of sensitive environments subject m=Number of distance categories subject to 

observed release by direct obsenmtion, to actual contamination. potential contamination. 

determine the most distant location (that is, Enter the value assigned in Table 6-1. If EP is less than 1, do not round it to the 
sample location or direct observation nearest integer; if EP is 1 or more, round to 
location) that meets the criteria for an TABLE ~-~~.-w-NDs RATING VALUES the nearest integer. Enter the value assigned 
observed release: FOR AIR MlGRAnON PATHWAY in Table 6-1. 

If the most distant location meeting the 6.3.4.3 Calculation of sensitive 
criteria for an observed release is within the 

--- environments factor value. Sum the factor 
4-mile target distance limitidentify the Wetland area (acres) I T' values for actual contamination and potential 
distance category from TabIe 6-35 In which it I contamination. Do not round this sum. 
is located: designated as EE, to the nearest integer. 

-Consider sensitive environments Because the pathway score based solely on 
'located. partially or wholl~, =Where sensitive environments is limited to a - 
within this distance category or maximum of 60, use the value EB to w h e r e  within a distance category determine the value for the sensitive closer to a source at the site as  subject 
to ectual contamination. environments factor as follows: 

-Consider all other sensitive Multiply the values assigned to 
environments located. partially or likelihood of release (LR), waste 

characteristics (WC], and EB. Divide the wholly. within the target distance limit , wm &- nor by 82,500500 as subject to potential contamination. 
If the most distant location meeting the 

criteria for an observed release is beyond the 
&mile target distance limit identify the 
distance at which it is located: 

-Consider sensitive environments 
located partially or wholly. anywhere 
within a distance from the sources at 
the site equal to the distance to this 
location to be subject to actual r contamination and include all such 
sensitive environments in the 
evaluation. 

-Donot include any sensitive 
environments as  subject to potential 
cqntamination. 

6.3.&1 Actual contominotion. Determine 
those sensitive environments subject to 
actual contamination [ia.. those located 
partially or wholly within a distance category 
subject to actual contamination]. Assign 
valves] from Table 4-73 (section 4.1.4.3.1.1) 
t6ench sensitive environment ab jec t  to 
actual contamination. 

For those sensitive environments h a t  are 
wetlands, assign an additional value from 
Table C18. In assigning a vdue froni Table 
&la include only those wrtions of wetlands 
located .within distance &teg&es s~bject  to 
actual contamination if a wetland i a  located 
pertially in a distancecategory subject to 
actual contamination and partially in one 
subject to pptential c o n t a m i ~ t i o ~  then 

- solely for of Table 618, count the 
portion 'in the &stance categary subject to 

' 

potential contamination under the potential 
b 

6.3.4.2 Potential contamination. 
Determine those sensitive environments 
located. partially or wholly, within the target 
distance limit that are subject to potential 
contamination. Assign value(s) from Table 
4-23 to each sensitive environment subject 

to potential contamination. Do not include 
those sensitive environmentsalready counted 
for Table 4-23 under the actual 
contamination factor. 

For each distance category subject,to 
potential contamination sum the value(s) 
assigned from Table 4-23 to the sensitive 
environments in that distance category. If a 
sensitive environment in located ia more than 
one distance category. assign the sensitive 
environment only to that distance category 
having the highest disA-nce weigkting value - 
fium Table G15. 

For those sensitive environments that ere 
w e t h d s ,  assign an additional value from 
Table 6-18. In assigning a value from Table 
6-18. indude only those portions of wetlands 

- located within distance categoria subject to 
potential contamination. as specified in 
section 6.3.4.1. Treat the wetlands in each 
separate distance category asseparate 
densitive environments solely for purposes of 
applying Table 6-18. Determine the total 
ameage of wetlands within each of these 
distance categories and assign a separate . 
value from Table 8-18 for each distance 
Qtegory. 

Calculate the potential contamination 
factor value (Em ae follows: 

-If the result is 60 or less. assign the 
value EB a s  the sensitive environments 
factor value. 

-If the result exceeds 60. calculate a 
value EC as follows: 

Assign the value EC as the sensitive 
environments factor value. Do not round 
this value to the nearest integer. 

Enter the value assigned for the sensitive 
environments factor in Table 6-1. 
8.35 &lcufation of targets factor 

mtegory value. Sum the nearest individual 
population. resources, and sensitive 
envinmments'factor values. Do not round this 
sum to *e nearest integer. Assign this sum as 
the targets factor category value. Enter this 
value in Table 61. 
6.4 CoIculotfon of air migmtion pothwov 

score. bid t i~ lv  the values for likelihood of 
release, w a z  characteristiex and targets. 
and round the product to the nearest integer. 
Then divide by 82.500. Assign the resulting 
value. subject to a maximum value of 100. a s  
the air migration pathway score (SJ. Enter . 

this score in Table 6-1. 



Federal Register / Vol. 55, No. 241, / Friday, December 14, 1990 / Rules and ~e~ulat ibns 51663 

ZO Sites Containing Radioactive "release" in section 101[22) of CERCLA. as denoted with a "yes" in Table 7-1 are 
Substances. amended and should not be considered in evaluated differently for sites containing 

In general. radioactive substances are HRS scoring. radioactive substances than for sites 
hazardous substances under CERCLA and Evaluate sites containing radioactive containing only nonradioactive hazardous 
should be considered in HRS scoring. substances using the instructions specified in substances. while those denoted with a "no" 
Releases of certain radioactive substances sections 2 through 8, supplemented by the are not evaluated differently and are not 
are. however, excluded from the definition of instructions in this section. Those factors addressed in this section. 

T ~ s u  7-l.-HRS FACTORS EVALUATED DIFFERENTLY FOR RADIONUCUDES 

Waste ~ e r l s t k s  Waste Chamcterlstka 

Factors evaluated diffemnt!y 9 denoted by "yES"; factors nol evaluated differently are denoted by "no." ' Werence is in the detemmatm of -1 I and Level 1 concentrations. 

In general, sites containing mixed 
radioactive and other hazardous substances 
involve more evaluation than sites containing - 
only radionuclides. For sites containing 
mixed radioactive and other hazardous 
substances. HRS factors are evaluated based 
on considerations of both the radioactive 
substances and the other hazardous ' 

substances in order to derive a single set of 
factor values for each factor category in each 
of the four pathways. Thus, th. HRS score for 
these sites reflects-the combined potential 
hazards posed by both the radioactive and 
other ha&dous~ubstances. 

Section 7 is organized by factor category. 
simiiar to sections 3 through 6. Pathway- 
specific diffefences in evaluation criteria are 
specified under each factor category, as  
appropriate. These differences apply largely 
to the soil exposure pathway and to sites 
containing mixed radioactive and other 
hazardous substances. All evaluation criteria 
specified in sections 2 throunh 6 must be met 
except where modified in section 7. 

7.1 Likelihood of releose/likelihood of 
exposure. Evaluate likelihood of release for 
the three migration pathways and likelihood 
of exposure~or the soil exposure pathway as 

specified in sections 2 through 8, except 
establish an observed release and observed 
contamination as specified in uection 7.1.1. 
When an observed release cannot be 
established for a migration pathway, evaluate 
potential to release as  specified in section 
7.1.2. When observed contamination cannot 
be established, do not 'evaluate the soil 
exposure pathway. 

7.1.1 Observed reIease/observed 
-coatamination. For radioactive hbstances. 
establish an observed release for each 
migration pathway by demonstrating that the 
site has released a radioactive substance to 
the pathway (or watershed or aquifer, as 
appropriate); establish observed 
contamination for the soil exposure pathway 
as  indicated below. Base these 
demonstrations on one or more of the 
following, as  appropriate to the pathway 
being evaluated: 

Direct observation: 
-For each migration pathway. a material 

that contains one or more 
radionuclides has been seen entering 
the atmosphere, surface water, or 
ground water, as  appropriate, or is 
known to have entered ground water 

or surface water through direct 
deposition, or 

-For the surface water migration 
pathway, a source area containing 
radioactive substances has been 
flooded at a time that radioactive 
substances were present and one or 
more radipactive substances were in 
contact with the flood watem. 

Analysis of radionuclide concentrations 
in samples appropriate to the pathway (that 
is. ground water, soil, air, surface water, 
benthic, or sediment samples): 

-For radionuclides that occur naturally 
and for radionuclides that are 
ubiquitous in the environment: 

--Measured concentration [in units of 
activity, for example. pCi per 
kilogram [pCi/kg]. pCi per liter 
LpCi/l], pCi per cubic meter [pCi/ 
mS]) of a given radionuclide in the 
sample are at a level that: 
---Equals or exceeds a value 2 

standard deviations above the 
mean site-specific background 
concentration for that 
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radionuclide in that type of 
sample. or 

---Exceeds the upper-limit value 
of the range of regional 
bai3cgmd concentration 
v h e s  for that specific 
radionuclide in that type of 
sample. - S o m e  portion of the increese must be 

attributable to thesite to establish 
the observed release (or observed 
contamination), and 

--Po: the soil pathway only. 
the radionuckde nwst also be 
present a t  the d a c e  or covered by 
2 feet or less of cover material {for 
example, roil) to establish observed 
contamination. 

-For man-made radionucliides without 
ubiquitous background concentFations 
in the environmeat: - - - 

--Measured concentration fin units of 
activitgf of a'gi~en ra&nuclide in 
a samnk e41~aL or exceeds the 
sampl;? qa&tit+tion limit for that 
specific radionuclide io that type of 
media and is attributabie b the 
site. 

--However. if the radionuclide 
concentration equak or exceeds its 
sample quantitation limit, but its 
release can also be attributed to 
s n e  or more neighboring sites, then 
the measured concentration of that 

. radionuclide must also equal or 
exceed a value c i h  2 standard 
deviations above the mean 
concentration of that radionuclide 
contributed by those neighborisg 
sites or 3 times its backgmwd 
ancentration, whichever is lower. 

--If the sample quantitation limit 
cannat be established: 
---If the sample analysis was 

performed under fire EPA 
Contract Laboratory Program, 
use +he EPA contract-required 
qnanMatian limit [CRQL) in 
place of the sample 
quantitation W t  in 
establishing an observed 
&ease (or observed 
contamination). 

---if the sample analysis is not 
performed under the EPA 
Contract Labatory Prugram, 
use the detection limit in 
place of the sample 
quantitatio~ limit 

--For the soil exposure pathway oniy. 
the radionuclide must also be 
present a t  the d a c e  m covered by 
2 feet or less of cover material (for 
example. roil) to establish observed 
conmninatim. 

Gamma radiation measurements (applies 
only to observed contamination for the soil 
exposure path'myj 

-The gamma radiation exporn rate. as 
measured in miroraentgens per how 
(pR/hr) using a survey instrument held 
1 meter above the ground surface (or 1 
meter away from an aboveground 
6 o u e h  equals or exceeds 2 times the 
sitespecific background gamma 
radiation exposure rate. 

S o m e  portion of the increase must be 
attributable to the site to establish 
observed contamination. The gamma- 
emitting radionuclides do not have to 
be within 2 feet of the surface of the 
source. 

For the three migration pathways. if an 
observed release can be established for the 
pathway (or aquifer or watershed. as 
appmpriate). assign the pathway (or aquifer 
or watershed) an observed release factor 
value of 550 and proceed to section 72. If an 
observed release cannot be established. 
assign an observed release factor vai* of 0 
end proceed to section 7.12. 

Fur the mil expoawe paQway. if observed 
contamination can be established, assign the 
likelihood of exposure factor for resident 
population a value of 550 if there is an area of 
observed contamination in one,or more 
locations listed in section 5.1; evaluate the 
likelihood of exposure factor for nearby 
population a s  specified in section 5.21; and 
proceed to section 72. If observed 
contamination cannot be established, do not 
evaluate the soil exposure pathway. 
. At sites containing mixed radioactive and 
other hazardous substances, evaluate 
observed release (or observed 
contamination) separately for radionuclides 
as  described in this section and for other 
hazarch~us substances as  described in 
sections 2 through 6. 

For the three migration pathways, if an 
observed release can be established based on 
either radionuclidea or other hazardous 
substances, or both assign the pathway (or 
aquifer or watershed) an observed d e a s e  
factor value ef 550 and proceed to section 7.2. 
If an observed-release cannot be estaMished 
b a d  on either radionuclides or other 
hazardous substances, assign an observed 
release factor value of 0 and proceed to 
section 7.1.2 

For the soil expowre pathway, if observed 
contamination can be established based on 
either radionuclides or other bazardo*xs 
substances, or both, assign the likekhood of 
exposure factor for resident population a 
value of 550 if there is an area of obeerved 
contamination in one or more locationr, listed 
in section 5.1; evduats the likelihood of 
exposure factor for nearby population as 
specified in section u l ;  and proceed to 
section 7 2  If observed contamination cannot 
be established based on either radionuddes 
or other hazardous substances. & not 
evaluate the mil exposure pathway. 

7.12 P ~ t e r . ~ ' J  to rslease. For the three 
migration pathways, evaluate potential to 
release for sites containing radionuclides in 
the same manner aa specified for sites 
containing other hazardous substances. Base 
the evaluation on the physical and chemical 
properties of the radionuclides. not on their 
levei of radioactivity. 

For sites centaining mixed radioactive and 
other hazardous substances, evaluate 
potential to release considering radionuclides 
and other hazardous substances together. 
Evaluate potential to release for each 
migration pathway as  specified m sections 3. 
4. or 6. as appropriate. 

7.2 Waste CiramcCristics. For radioactive 
substances, evaluate the human toxicity 
factor, the ecosystem toxicity factor, the 

surface water penitence factor. and the 
hazardous waste quantity factor as  specified 
in the foliowing sections. Eva!uate all other 
waste characteristic factors as specified in 
sections 2 through 6. 

7.2.1 Human toxicity. For radioactive 
substances, evaluate the human toxicity 
factor a s  specified below. not as specified in 
section 24.1.1. 

A s s i  human toxicity fictor values to 
those radionuclides available to the pathway 
based on quantitative dose-response 
parameters for cancsr risks as  follows: 

Evaluate radi~nuclidas only on the bi;sis 
of carcinogenicity and assign aU 
radionudides to weight-ofevidence category 
A 

Assign a human toxicity factor value 
from Table 7-2 to each radionuclide based on 
its slope factor (also referred to as cancer 
potency factor). 

-For each radionuclide, use the hig5er of 
the slope factom forinhalation and 
ingestion to assign the factor value. 

-If only one slope factor is available for 
the radionuclide, use it to assign the 
toxicity factor value. 

-If no slope factor is available fur the 
radionuclide, assign that radionuclide 
a toxicity factor value of 0 and use 
other radionuclides for which a slope 

- factor is available to evaluate the 
pathway. 

If d l  radionuciides available to a 
particular pathway are assigned a human 
-toxicity factor value of 0 (that is, no slope 
factor is avaiiabie for all the radionuclides), 
use a default human toxicity factor value of 
i , m  as the human toxicity factor value for 
all radionuclides available to the pathwey. 

At sites containing mixed radioactive and 
other hazardous substances, evaluate the 
toxicity factor separately for the radioactive 
andather hazardous substances and assign 
each a senarate toaicitv factor value. This 
applies &&a of whether the radioactive 
and etherhazardous substances are 
physically separated. combined chemically, 
or Jimply mixed together. Assign toxicity 
factor values to the radionuclides er, sjwcitled 
above and to the other hazardous substances 
as specified in section 24.1.1. 

At sites containing mixed radioactive and 
other hazardous substances, if all 
radionuclides available to a mcular 
pathway are assigned a human toxicity factor 
value of 0, use a default human toxicity factor 
value of LOO0 for all those radionuclides even 
ii nonradioactive hazardous substances 
available to the pathway are assigned human 
toxicity factor values greater than 0. 
Similarly, if all nonradioactive hazardous 
substances available to the patbway are 
assigned a human toxicity factor value of 0, 
use a default human toxicity factor vaiue of 
100 for aU these nonradioactive hazardous 
substances even if radionudides available to 
the pathway are assigned human toxicity 
factor values greater t h ~  0. 

722 Ecosystem toxicity. For the surface 
water environmental threat [see sections 4.1.4 
and 4.2.4). ass@ an ecosystem toxicity factor 
value to radionuclides (alone or combined 
chemically or mixed with other hazardom . 
substances) using the same slope factors and 
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, contamination) is adequately determined 
[that is. the total activity of all radionuc!ides 
in the soum acd releases from the source [or 
in the area of observed contamination] is 
known or is estimated with reasonable 
confidence). do sot waluate the radionuclide 
wastestream quantity measure in section 
7.2.5.12 Instead, assign radionuclide 
wastestream quantity a value of 0 and 
proceed to section 7.2.5.1.3. If the 
radionuclide constituent quantity is not 
adequately determined. assign the source (or 
area of observed contamination] a value far 
radionuclide constituent quantity based on 
the available data and proceed to section 
72.5.12. 

- 7.2.5A-2 Radionuclide wastestream 
quantity (Tier B). Evaluate radionudide 
wasteswam quantity for the source (or area 
of observed contamination) based on the 
activity content of r a d m d i d e  wastestreams 
stlocated to the source (or area of observed 
contamination) as  follo\vs: 

Estimate the total volune (in cubic 
yards or in gallons) of wastestreams 
containing radinuclides allocated to the 
s o m e  (or area of observed contamination). 

Divide the volume in cubic yards by 
0.55 (or the volume in gallons by 110) to 
convert to the activity content expressed in 
terms of equivalent pounds of nonradioactive 
hazardous substances. 

Assign the resulting value as  the 
radionuclide wastestream quantity value for 
the source (or area of ohserved 
contamination). - 

7 2 5 3 3  Colculation of s o m e  hazardous 
waste quantity value formdionuclides. 
S e w  the higher of the values assigned to the 
source (or area of observed contamina!ion] 
for radionuclide constituent quantity and 
radionuclide wastestream q&ntity.-AssiP 
this value as the source hazardous waste 
quantity value for the source (or area of 
observed contamination). Do llot round to th 
nearest integer. 

72.52 Calculation of h0zardo~'s waste 
quantit4; factor vdue for mdionucldes. S,m 
the source hazardous waste quantity values 
assigned to all sources {or areas of observed 
contamination) for the pathway being 
evduated and round this nwn to the nearest 
integer, except: if the sum is greater than 0. 
but less than 1. zound it to 1. Based on this 
value. select a hazardous waste quantity 
factor value for this pathway from Table 2-8 
(section 2422). 

For a migration pathway. if the 
radionuclide constitueat quantity is 
adequately determined [see section 7.2.5.1.1) 
far all sources (or all portions of sources and 
releases remaining after e removal action), 
assign the value from Table 2-6 as the 
hazardous waste quantity factor value for the 
pathway. If the radionuclide constituent 
quantity is not adequately determined for one 
or more sources (or one or more portions of 
w m e s  or releases remaining after a removal 
action), ass@ a f a c t ~ r  value as  follows: 

' If any target for that migration pathway 
is subject to Level I or Level 11 concentration 
(see section 7.3). assign either the value from 
Table 2 4  or a value of 100, whichever is 
greater, as the hazardous waste quantity 
factor value for that pathway. 
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If none of the targets for that pathway is specified in section 25 and sections 3 through 
subject to Level I or Level Il concentrations. 6, except: establish Level 1 and Level Il 
assign a factor value as follows: concentrations at sampling locations as 

-If there has been no removal action. specified in sections 73.1 and 7.39. 
assign either the value h m  Table 28 For all pathways land threats). use the 
or a value of 10, whichever is greater, same target distance limits for sites 
as the hazadous waste quantity factor containing radioactive substances as k 
value for that pathway. specified in sections 3 through 6 for sites 

-If there has been a removal action- containing nonradioactive hazardous 
-Determine values h m  Table 26 substances. At sites containing mixed 

with end without consideration of radioactive and other hazardous substahces, 
the removal action. include all sources (or areas of observed 

--If the d u e  that would be assigr.ed contami~ation) at the site in identifying the 
h m  Table 2-6 without applicable targets for the pathway. 
consideration of the removal action 7 3 1  b J e l  ofcontmjnation a 
wouid be I00 or greater. easiga sampling lacation. Determine whether Level I 
either the value fromTable2-6 or Level II concentrations apply at a sampbg 
with consideration of location (and thus to the slrsociated targets) 
action or a value of 100. whichever as follows 
is as hazardous Select the benchmarks from section 7.32 
quantity factor value for the 
pathway. appticable to the pathway (or threat] being 

-4 the value that would be assigned e ~ l ~ ~ ~ a r e  the mncenhatiooro( from TaMe.2-6 without 
of the removal action . radiarmdides in the sample (or comparable 

wd be than 10Q assign a samples] to their benchmark concentrations 
vdue of 10 as the hazardous waste for the pathway (or k t )  as specified in 
quantity factor value for the section 73.2. Treat comparable samples as 
pathway. specified in section-25.1. 

For soil exposure patburray, if the . . Determine which level applies based on 
radionuclide constituent quantity is this comparison. 
adequately d e t e d n e d  for d areas of If now of the radionuclides eligible to be 

contamination. assign the waluated for the sampling location have an 
from Table 2-6 as the hazardous waste applicabie benchmark assign Level iI to the 
quantity factor value. if the radionuclide actual contamination at  that sampliog 
constituent quantity is not adequately location for the pathway (or threat). 
determined for or more of observed making the comparison, m s i d e r  O ~ Y  
contaminstion, assign either the value from those samples. and only those radionuclides 
Table 26 or a value of 10, whichever is in the sample, that meet tbecriteria for an 
greater. as  the hazardous waste quantity observed release (or observed 
factor value. contamination) for the pathway. except: 

725.3 Colculation of h&raus ww* tissue samples from aquatic human food 
qirantity factor value for sites wntaining chain organisms may also be ueed for the 
n?ixed mdiooctive nnd other horardous haman food chain h a t  of the surface water 
substances. For each source (or area of pathway as specif.ed in sections 413.3 and 
observed contamination) containing mixed 4.2.33. 
radioactive and otber hazardous substances, 7.3 2 Corn-son to benchmark Use the 
calculate two source hazardous waste foHowhg me&a specific benchmarks 
quantity values--one based on radionuclides fernreseed in activitv units, for exam~le. &i/ 
as specified in sections 725.1 thmugh 
7'3.1.3 and the other based on the 
iionradioactive hazardous substances as  
specified in sections 2 4 2 1  through 2421.5 
(that is, determine each value as if the other 
type of substance was not present). !Sun the 
two values to determine a combined source 
hazardous waste quantity value for the 
source (or area of observed contamination). 
Do not mtmd this value to the nearest integer. 

Use combined source hazardous waste 
quantity value to calculate the hazardous 
waste quantity factor value for the pathway 
as specified in section 242.2 except: if either 
the hazardous constituent quantity or the 
radionuclide constituent quantity, or both. 
are not adequately determined for one or 
more sources (or one or more portions of 
sources or releases remaining after a removal 
action) or for one or more areas of observed 
contamination, as applicable. assign the 
value from Table 2-6 or the defadt value 
applicable for the patbway, whichever is 
greater, as the hazardous waste quantity 
factor vaiue far the pathway: 

7.3 Targes. For radioact~ve substances. 
evaluate the targets fait01 cptegor?, as 

i f; water. pCilkg f i r  soil and for aquatic - 
human food chain organisma and pCi/nS for 
air) for making the comparisons for the 
indicated pathway (or threat); 

Maximum Contaminant Levels (1YICLs)- 
ground water migatior: pathway and 
drinking water threat in surface water 
migatioo pethway. 

Uranium .Mill Tai!ings Radiation Control 
Act (UMTRCA) standards-soil exposue 
pailway only. 

Screening concentration for cancer 
corresponding to that concentration that 
corresoonds to the 10" individual cancer risk 
for inhilation exposures (air migration 
pathwaytor for oral exposures (ground water 
migration pa&way; drinking water or human 
food chain threats in surface water migration 
pa!hway; and soil exposure pathway). ' 

-For the soil expos& pathway, mclude 
two screening condcntrations for 
cancerone  for ingestion of surface 
materials and one for external 
radiation exposllres from gamma- 
emitting radionuclides in surface 
materials. 
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Select the benchmark(s) applicable to the 
pathway (or threat) being evaluated 
Compare the concentration of each 
.radionuclide from the sampling location to its 
benchmark concentration(s) for that pathway 
(or threat). Use only those samples and only 
those radionuclides in the sample that meet 
the criteria for an observed release (or 
observed contamination) for the pathway. 
except: tissue samples from aquatic human 
food chain organisms may be used as  
specified in sections 4.13.3 and 423.3. If the 
concentration of any applicable radionuclide 
from any sample equals or exceeds its 
benchmark concentration. consider the 
sampling location to be subject to Level I 
concentrations for that pathway (or threat). If 
mare than one benchmark applies to the 
radionuclide. assign Level 1 if the 
radionuclide concentration equals or exceeds 
the lowest applicable benchmark 
concentration. In addition, for the soil 
exposure pathway. assign Level I 
concentrations at the sampling location if 
measured gamma radiation exposure rates 
equal or exceed 2 times the background level 
(see section 7.1.1). 

If no radionuclide individually equals or 
exceeds its benchmark concentration, but 

more than one radionuclide either meets the 
criteria for an observed release (or observed 
contamination) for the sample or is eligible to 
be evaluated for a tissue sample (see sections 
4.1.3.3 and 4.23.3). calculate a value for index 
I for these radionuclides as  specified in 
section 2.5.2 If I equals or exceeds 1, assign 
Level I to the sampling location. If I is less 
than 1. assign Level IL 

At sites containing mixed radioactive and 
other hazardous substances, establish the 
level of contamination for each sampling 
location considering radioactive substances 
and nonradioactive hazardous substances . 
separately. Compare the concentration of 
each radionuclide and each nonradioactive 
hazardous substance from the sampling 
location to its respective benchmark 
concentration(s). Use only those samples and 
only those substances in the sample that 
meet the criteria for an observed release (or 
observed contamination) for the pathway 
except: tissue samples from aquatic human 
food chain organisms may be used as  
sper%ed in sections 4.1.3.3 and 4.233. If the 
concentration of one or more applicable 
radionuclides or other hazardous substances 
from any sample equals or exceeds its 
benchmark concentration, consider the 

sampling location to be subject to Level I 
concentrations. If more than one benchmark 
applies to a radionuclide or othei hazardous 
substance. assign Level I if the concentration 
of the radionuclide or other hazardous 
substance equals or exceeds its lowest 
applicable benchmark concentration. 

If no radionuclide or other hazardous 
substance individually exceed a benchmark 
concentration, but more than one 
radionuclide or other hazardous substance 
either meets the criteria for an observed 
release (or observed contaminatfon) for the 
sample or is eligible to be evaluated for a 
tissue sample. calculate an index I for both 
types of substances as specified in section 
2 5 2  Sum the index I values for the two types 
of substances. If the value, individually or 
combined, equals or exceeds 1, assign Level I 
to the sample location. If it is less than 1. 
calculate an index for the nonradioactive 
hazardous substances as  specifled in section 
25.2 If J equals or exceeds 1. assign Level 1 to 
the sampling location. If J is less than 1. 
assign Level IL 
[FR Doc a27195 Filed 12-1W8:45 am] 
B1UI)IO CODE sS6+504 
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Superfund

Superfund Chemical Data Matrix (SCDM) Query

Report URL: http://www.epa.gov/superfund/superfundchemicaldatamatrixscdmquery?
c=000050328&c=007439976&f=f2&b=b2&d=d1&d=d2&d=d4

Substance: Benzo(a)pyrene 
[CASRN 000050328]

Query Accessed: 1/22/2016

FACTOR VALUES: SURFACE WATER PATHWAY 
Benzo(a)pyrene [CASRN 000050328]

DRINKING WATER
Parameter Value
Toxicity 10000
Persistence, River 1
Persistence, Lake 1

HUMAN FOOD CHAIN
Parameter Value
Toxicity 10000
Persistence, River 1
Persistence, Lake 1
Bioaccumulation, Fresh 50000
Bioaccumulation, Salt 50000

ENVIRONMENTAL
Parameter Value
Toxicity, Fresh 10000
Toxicity, Salt 10000
Persistence, River 1
Persistence, Lake 1
Bioaccumulation, Fresh 50000
Bioaccumulation, Salt 50000

http://www.epa.gov/superfund/superfund-chemical-data-matrix-scdm-query?c=000050-32-8&c=007439-97-6&f=f2&b=b2&d=d1&d=d2&d=d4
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BENCHMARKS: SURFACE WATER PATHWAY
Benzo(a)pyrene [CASRN 000050328]

DRINKING WATER
Parameter Value Unit
MCL 2E04 mg/L
MCLG  
Cancer Risk 2.9E06 mg/L
NonCancer Risk  

HUMAN FOOD CHAIN
Parameter Value Unit
FDAAL  
Cancer Risk 4.3E04 mg/kg
NonCancer Risk  

ENVIRONMENTAL
Parameter Value Unit
Acute, Fresh CMC  
Acute, Salt CMC  
Chronic, Fresh CCC  
Chronic, Salt CCC  

DATA ELEMENTS: TOXICITY 
Benzo(a)pyrene [CASRN 000050328]

Parameter Value Unit Source
Oral RfD   
Inhal RfD   
RfC   
Oral Slope 7.3E+00 (mg/kg/day)^1 IRIS
Oral WtofEvid B2 IRIS
IUR 1.1E03 (μg/m3)^1 CALEPA
IUR WtofEvid B2 CALEPA
Inhal Slope 3.8E+00 (mg/kg/day)^1 CALEPA
Oral ED10 4.0E03 mg/kg/day EPA_ED10
Oral ED10 Wgt B2 EPA_ED10
Inhal ED10 4.0E03 mg/kg/day EPA_ED10
Inhal ED10 Wgt B2 EPA_ED10
Oral LD50   
Dermal LD50 5.0E+01 mg/kg RTECS
Gas Inhal LC50   
Dust Inhal LC50   
Acute, Fresh CMC   
Acute, Salt CMC   
Chronic, Fresh CCC   
Chronic, Salt CCC   
Fresh Ecol LC50 5.0E+00 μg/L ECOTOX
Salt Ecol LC50 8.3E01 μg/L ECOTOX
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DATA ELEMENTS: PERSISTENCE 
Benzo(a)pyrene [CASRN 000050328]

LAKE HALFLIVES
Parameter Value Unit Source
Hydrolysis   
Volatility 9.2E+02 days CALC
Final Photolysis 4.5E02 days CALC
Direct Photolysis 4.5E02 days HEDR
Indirect Photolysis 4.3E+02 days HEDR
Unspecified Photolysis  days 
Biodeg 5.2E+02 days HEDR
Radio   

RIVER HALFLIVES
Parameter Value Unit Source
Hydrolysis   
Volatility 3.3E+02 days CALC
Final Photolysis 4.5E02 days CALC
Direct Photolysis 4.5E02 days HEDR
Indirect Photolysis 4.3E+02 days HEDR
Unspecified Photolysis  days 
Biodeg 5.2E+02 days HEDR
Radio   

OTHER
Parameter Value Unit Source
Log Kow 6.1E+00 EPI_EXP

DATA ELEMENTS: BIOACCUMULATION 
Benzo(a)pyrene [CASRN 000050328]

FOOD CHAIN
Parameter Value Unit Source
Fresh BCF 2.9E+05 ECOTOX
Salt BCF 9.6E+05 ECOTOX

ENVIRONMENTAL
Parameter Value Unit Source
Fresh BCF 2.9E+05 ECOTOX
Salt BCF 9.6E+05 ECOTOX

OTHER
Parameter Value Unit Source
Log Kow 6.1E+00 EPI_EXP
Water Solub 1.6E03 mg/L PHYSPROP
Geo Mean Sol   
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Substance: Mercury (elemental) 
[CASRN 007439976]

Query Accessed: 1/22/2016

FACTOR VALUES: SURFACE WATER PATHWAY 
Mercury (elemental) [CASRN 007439976]

DRINKING WATER
Parameter Value
Toxicity 10000
Persistence, River 1
Persistence, Lake 1

HUMAN FOOD CHAIN
Parameter Value
Toxicity 10000
Persistence, River 1
Persistence, Lake 1
Bioaccumulation, Fresh 50000
Bioaccumulation, Salt 50000

ENVIRONMENTAL
Parameter Value
Toxicity, Fresh 10000
Toxicity, Salt 10000
Persistence, River 1
Persistence, Lake 1
Bioaccumulation, Fresh 50000
Bioaccumulation, Salt 50000

BENCHMARKS: SURFACE WATER PATHWAY
Mercury (elemental) [CASRN 007439976]

DRINKING WATER
Parameter Value Unit
MCL 2E03 mg/L
MCLG 2E03 mg/L
Cancer Risk  
NonCancer Risk 2E03 mg/L

HUMAN FOOD CHAIN
Parameter Value Unit
FDAAL 1E+00 ppm
Cancer Risk  
NonCancer Risk 2E01 mg/kg

ENVIRONMENTAL
Parameter Value Unit
Acute, Fresh CMC 1.4E+00 μg/L
Acute, Salt CMC 1.8E+00 μg/L
Chronic, Fresh CCC 7.7E01 μg/L
Chronic, Salt CCC 9.4E01 μg/L
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DATA ELEMENTS: TOXICITY 
Mercury (elemental) [CASRN 007439976]

Parameter Value Unit Source
Oral RfD 1.6E04 mg/kg/day CALEPA
Inhal RfD 8.5E05 mg/kg/day IRIS
RfC 3.0E04 mg/m^3 IRIS
Oral Slope   
Oral WtofEvid   
IUR   
IUR WtofEvid   
Inhal Slope   
Oral ED10   
Oral ED10 Wgt   
Inhal ED10   
Inhal ED10 Wgt   
Oral LD50   
Dermal LD50   
Gas Inhal LC50   
Dust Inhal LC50   
Acute, Fresh CMC 1.4E+00 μg/L NRWQC
Acute, Salt CMC 1.8E+00 μg/L NRWQC
Chronic, Fresh CCC 7.7E01 μg/L NRWQC
Chronic, Salt CCC 9.4E01 μg/L NRWQC
Fresh Ecol LC50 4.0E+00 μg/L ECOTOX
Salt Ecol LC50 1.0E+00 μg/L ECOTOX

DATA ELEMENTS: PERSISTENCE 
Mercury (elemental) [CASRN 007439976]

LAKE HALFLIVES
Parameter Value Unit Source
Hydrolysis   
Volatility   CALC
Final Photolysis   CALC
Direct Photolysis   
Indirect Photolysis   
Unspecified Photolysis   
Biodeg   
Radio   

RIVER HALFLIVES
Parameter Value Unit Source
Hydrolysis   
Volatility   CALC
Final Photolysis   CALC
Direct Photolysis   
Indirect Photolysis   
Unspecified Photolysis   
Biodeg   
Radio   

OTHER
Parameter Value Unit Source
Log Kow 6.2E01 PHYSPROP
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DATA ELEMENTS: BIOACCUMULATION 
Mercury (elemental) [CASRN 007439976]

FOOD CHAIN
Parameter Value Unit Source
Fresh BCF 8.5E+04 VERSAR
Salt BCF 1.7E+04 ECOTOX

ENVIRONMENTAL
Parameter Value Unit Source
Fresh BCF 2.7E+04 ECOTOX
Salt BCF 7.0E+05 ECOTOX

OTHER
Parameter Value Unit Source
Log Kow 6.2E01 PHYSPROP
Water Solub   
Geo Mean Sol 3.9E+03 mg/L CRC
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Document Control No.: R2-A-128

ABBREVIATED PRELIMINARY ASSESSMENT CHECKLIST

This checklist can be used to help the site investigator determine ifan Abbreviated Preliminary Assessment (APA) is warranted.
This checklist should document the rationale for the decision on whether further steps in the site investigation process are
required under CERCLA. Use additional sheets, if necessary.

Checklist Preparer: Scott Snyder !Principal Project Scientist
(Name/Title)

June 25,2015
(Date)

205 Campus Drive, Edison, NJ 08837
(Address)

(732) 417-5828
(Phone)

s.snyder@westonsolutions.com
(E-mail Address)

Site Name: Wappinger Creek

Previous Names (if any): None

Site Location: Creek Road
(Street)

Wappingers Falls, Town of Wappinger, and Town of Poughkeepsie, New York 12590
(City) (ST) (Zip)

N/A N/A
(Block) (Lot)

Latitude: + 41.5942194° Longitude: - 73.9262833°

* The site location coordinates were obtained from Google'>' Earth. The point was determined using the boat launch along Creek
Road

Describe the release (or potential release) and its probable nature:

The Wappinger Creek site in Wappingers Falls, New York, is the location of contaminated sediments for which the sources of
contamination have not been definitively or fully identified. Figure 1 shows the location of Wappinger Creek. As part of a
remedial investigation (Rl) at an industrial park next to Wappinger Creek, the New York State Department of Environmental
Conservation (NYSDEC) collected surface water and sediment samples from this tidally-influenced creek and from Wappinger
Lake upstream. The analytical results for the samples indicated that creek sediments are contaminated with several inorganic
constituents and polyaromatic hydrocarbons (PAH) at concentrations above NYSDEC screening values. The main contaminants
of concern are mercury, lead, zinc, and chromium; Table 1 presents the maximum reported concentration of each contaminant.
Similar constituents were detected above screening values in upstream lake sediment samples, and in some cases the levels were
comparable to concentrations in the creek. In general, though, concentrations of several constituents in the tidal creek exceeded
the background levels reported for the lake. In surface water, several inorganic constituents were detected above screening levels
in samples collected during a storm event from both the lake and the tidal creek. Constituents in surface water for low-flow event
sampling were generally below NYSDEC screening values. In general, concentrations in the lake's water column were similar to
those observed in the tidal creek, indicating that there might be unidentified, upstream sources of contamination.

Table 1
Analyte Maximum Concentration (mg/kg) Maximum Concentration (mg/kg) Maximum Concentration (mg/kg)

0-6 inches 6-12 inches Greater than 12 inches
Mercury 32 186 118
Lead 1,450 1,050 637
Zinc 1,980 6,500 1,900

Chromium 544 3,760 4,120

mg/kg = milligrams per kilogram
All concentrations exceed NYSDEC Severe Effects Level (SEL) Sediment Screening Values
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The tidal portion of Wappinger Creek begins at the hydroelectric facility discharge on the upstream end of the industrial park and
extends for approximately 2 miles downstream to the confluence with the Hudson River. Water levels in the creek can typically
fluctuate as much as 4 feet during the tidal cycle of the Hudson River. In the vicinity of the industrial park, the creek is
approximately 90 feet wide; retaining walls border both sides of the creek in this reach. Downstream, the creek width expands to
approximately 800 feet. The width is constricted to approximately 140 feet and 250 feet wide by the County Route 28 (CR 28)
bridge and a railroad bridge, respectively, as the creek approaches the Hudson River. Water depths in the creek range from less
than 5 feet to approximately 25 feet, with the greatest depth beneath the CR 28 bridge. The composition of the creek bed varies
from primarily gravel in the fast-moving reach near the industrial park to silt in low-flow areas.

A shallow embayment is located along the northern shore of Wappinger Creek approximately 0.75 mile downstream of the
industrial park. This embayment is approximately 5.5 acres (approximately 800 feet by 300 feet) and is composed of freshwater
tidal wetland. Sediment in this embayment is primarily of silt and organic matter and supports aquatic emergent and submerged
plant growth throughout. The main currents of the tidal creek bypass the embayment. During the aforementioned RI, sediment
contamination above screening levels was documented in the embayment and throughout the creek, with some of the highest
concentrations reported for the embayment. Table 2 presents the maximum reported concentrations of the main contaminants of
concern detected in the embayment.

Table 2
Analyte Maximum Concentration (mglkg) Maximum Concentration (mg/kg) Maximum Concentration (mg/kg)

0-6 inches 6-12 inches Greater than 12 inches
Mercury 17 182 20
Lead 297 629 340
Zinc 825 1,820 810

Chromium 544 3,760 2,000

mglkg =milligrams per kilogram
All concentrations exceed NYSDEC Severe Effects Level (SEL) Sediment Screening Values

The industrial park is located on both the northern and southern banks of Wappinger Creek, near the upstream end of the tidal
portion of the creek. Industrial activities have been conducted at the industrial park location for more than 180 years. Past uses
of the location have included textile dyeing, manufactured gas plant (MGP) operations, metal plating, electronic equipment
reconditioning, printing including photographic development, plastic mold injection, felt hat manufacturing, ammunition
production, chemical manufacturing and distribution, and several other industrial and commercial activities. Buildings within the
industrial park had floor drains and sanitary facilities that discharged directly to Wappinger Creek. A former raceway and lagoon
received industrial wastes from the industrial park; the village currently uses the raceway for stormwater runoff. In May 2004,
fire destroyed four buildings at the industrial park. The active, northern portion of the industrial park is currently known as
Market Street Industrial Park. Commercial operations within the industrial park as of 20 10 included floor tile distribution, wood
shop operations, tractor-trailer parking, automobile restoration, and warehousing.

In addition to the industrial park, there are other potential sources of sediment contamination in the vicinity of and upstream of
the Wappinger Creek site. Portions of the industrial park itself are reported to consist of variable fill materials. There is a
hydroelectric plant at the northeastern end of the industrial park and a public works garage along Creek Road to the south. There
are several facilities that are located around Wappinger Lake upstream of the industrial park and are listed as hazardous waste
handlers or sources of air emissions. Most of the remainder of the upland area along the creek downstream of the industrial park
consists of residential properties, parks, and wooded land. There are boat launches and walking trails along this non-industrial
stretch of Wappinger Creek. The trails link historic, cultural, natural, and economic resources, including a bird sanctuary on the
western side of the creek. There are also Hazard Ranking System (HRS)-eligible wetlands along the embayment and other
portions of the creek.

On June 3, 2015, Weston Solutions, Inc. (WESTO~) personnel, along with representatives from the U.S. Environmental
Protection Agency (EPA), Computer Sciences Corporation (CSC), NYSDEC, the Village of Wappingers Falls, and New York's
18th Congressional District, conducted a reconnaissance of the Market Street Industrial Park, as well as a windshield survey of
Wappinger Creek, both upstream and downstream of the industrial park. The objective of the reconnaissance was to provide
EPA with technical assistance in developing sampling and investigation strategies for the site; specific activities included
observing conditions within the industrial park, determining the accessibility of Wappinger Creek for sampling, identifying
potential sources of contamination beyond the industrial park, and identifying potential receptors of contamination.

The focus of remedial activity at the industrial park has been the former Three Star Anodizing (Three Star) facility, which
occupied several buildings in the center of the southern portion of the industrial park. Primary uses of the former Three Star
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facility included MGP and metal plating operations. Wastewater from Three Star was discharged to Wappinger Creek, either
directly or via the raceway and lagoon. According to NYSDEC, remedial activity at Three Star has focused primarily on
contamination associated with the former plating tanks, as well as the raceway, lagoon, and the former MGP. At the time of the
site reconnaissance, a NYSDEC contractor was collecting groundwater samples as part of the periodic monitoring of chlorinated
volatile organic compounds (VOC) associated with the site. Buildings in the northern portion of the industrial park (i.e., Market
Street Industrial Park) have been renovated and now contain multiple commercial tenants. Figure 2 shows the locations of
possible sources of contamination and other features associated with the Wappinger Creek site.

Observations by WESTON personnel and information provided by NYSDEC indicate that portions of the Three Star operational
area, as well as the raceway, lagoon, and the MGP, have been remediated. According to NYSDEC, contaminated sediments
associated with the raceway and lagoon have been excavated and removed from the site. WESTON observed that the banks of
the lagoon have been stabilized with netting and vegetation. Stone rip-rap has been placed at the mouth of the lagoon where it
discharges to Wappinger Creek. Fish were observed swimming in the approximately 2 feet of standing water within the lagoon,
suggesting there is contact with Wappinger Creek during high tide. The former MGP area is now a small grass-covered field.
Although remedial activity has been conducted at areas of concern associated with Three Star, remaining portions of the
industrial park, on both the north and south banks of Wappinger Creek, remain uncharacterized.

Wappinger Creek is accessible for sampling from the shoreline and by boat upstream and downstream of the industrial park.
Public boat launches were observed approximately 0.5 mile downstream of the industrial park and upstream within Wappinger
Lake; walking trails and public spaces provide access to the shoreline in these areas. The stretch of Wappinger Creek from the
lake dam to the hydroelectric plant is characterized by steep gradients resulting in waterfalls and rapids. The stream channel
consists of scoured bedrock. The segment from the hydroelectric plant to the west bridge is bordered by retaining walls; the fast-
moving current in this area likely results in the stream bottom consisting of mostly coarse sediments (i.e., gravel). Numerous
stormwater outfalls were observed along this stretch of the creek. Downstream of the west bridge, the creek widens and the
current slows, resulting in the accumulation of fine sediment and aquatic vegetation. Statements made by a local resident, who
was observed fishing near the hydroelectric plant, indicate that fishing for human consumption takes place on and downstream of
the west bridge.

WESTON did not observe any potential industrial sources of contamination upstream of the industrial park. Observed land use
upstream is mixed residential and commercial. Most of Wappinger Lake is surrounded by residences interspersed with light
commercial development. Dense commercial development, consisting of large retail shopping centers, was observed along u.S.
Route 9 at the northern end of the lake. Upstream of the lake, the creek is surrounded by mostly residential properties.

Part 1 - Superfund Eligibility Evaluation

If all answers are "no" go on to Part 2, otherwise proceed to Part 3. YES NO
I. Is the site currently in CERCLIS or an "alias" of another site? IZI D
2. Is the site being addressed by some other remedial program (Federal, State, or Tribal)? D IZI
3. Are the hazardous substances potentially released at the site regulated under a statutory exclusion D IZI
(e.g., petroleum, natural gas, natural gas liquids, synthetic gas usable for fuel, normal application of
fertilizer, release located in a workplace, naturally occurring, or regulated by the NRC, UMTRCA, or
OSHA)?
4. Are the hazardous substances potentially released at the site excluded by policy considerations (i.e., D IZIdeferred to RCRA corrective action)?
5. Is there sufficient documentation to demonstrate that no potential for a release that could cause D IZI
adverse environmental or human health impacts exists (e.g., comprehensive remedial investigation
equivalent data showing no release above ARARs, completed removal action, documentation showing
that no hazardous substance releases have occurred, or an EPA approved risk assessment completed)?

Please explain all "yes" answer(s).

The CERCLIS ill is NYN000201758; the site is not currently on the National Priorities List (NPL).
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Part 2 - Initial Site Evaluation

For Part 2, if information is not available to make a "yes" or "no" response, further investigation may be needed. In these cases,
determine whether an APA is appropriate. Exhibit I parallels the questions in Part 2. Use Exhibit I to make decisions in Part 3.

If the answer is "no" to any of questions 1,2, or 3, proceed directly to Part 3. YES NO
1. Does the site have a release or a potential to release? ~ 0

Unknown - EPA
2. Does the site have uncontained sources containing CERCLA-eligible substances? plans to collect

samples.

3. Does the site have documented on-site, adjacent, or nearby targets? ~ 0

If the answers to questions 1,2, and 3 above were all "yes" then answer the questions below YES NO
before proceeding to Part 3.

4. Does documentation indicate that a target (e.g., drinking water wells, drinking surface water intakes, ~ 0etc.) has been exposed to a hazardous substance released from the site?

5. Is there an apparent release at the site with no documentation of exposed targets, but there are targets 0 ~on site or immediately adjacent to the site?

6. Is there an apparent release and no documented on-site targets or targets immediately adjacent to the 0 ~site, but there are nearby targets (e.g., targets within I mile)?

7. Is there no indication of a hazardous substance release, and there are uncontained sources containing 0 ~CERCLA hazardous substances, but there is a potential to release with targets present on site or in
proximity to the site?
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EXHIBIT 1
SITE ASSESSMENT DECISION GUIDELINES FOR A SITE

Exhibit 1 identifies different types of site information and provides some possible recommendations for further site assessment
activities based on that information. You will use Exhibit 1 in determining the need for further action at the site, based on the
answers to the questions in Part 2. Please use your professional judgment when evaluating a site. Your judgment may be different
from the general recommendations for a site given below.

Suspected/Documented Site Conditions APA Full PA PAiSI SI
1. There are no releases or potential to release. Yes No No No
2. No uncontained sources with CERCLA-eligible substances are Yes No No No
present on site.
3. There are no on-site, adjacent, or nearby targets. Yes No No No
4. There is documentation indicating that Option 1: APA -->SI Yes No No Yes
a target (e.g., drinking water wells,
drinking surface water intakes, etc.) has
been exposed to a hazardous substance Option 2: N/A N/A N/A N/A N/A
released from the site.
5. There is an apparent release at the site Option 1: APA -->SI Yes No No Yes
with no documentation of exposed
targets, but there are targets on site or Option 2: N/A N/A N/A N/A N/A
immediately adjacent to the site.
6. There is an apparent release and no documented on-site targets No No No Yes
and no documented targets immediately adjacent to the site, but
there are nearby targets. Nearby targets are those targets that are
located within 1 mile of the site and have a relatively high
likelihood of exposure to a hazardous substance migration from the
site.

7. There is no indication of a hazardous substance release, and there
No No No Yes

are uncontained sources containing CERCLA hazardous
substances, but there is a potential to release with targets present on
site or in proximity to the site.

Part 3 - EPA Site Assessment Decision
When completing Part 3, use Part 2 and Exhibit 1 to select the appropriate decision. For example, if the answer to question 1 in
Part 2 was "no," then an APA may be performed and the "NFRAP" box below should be checked. Additionally, if the answer to
question 4 in Part 2 is "yes," then you have two options (as indicated in Exhibit 1): Option 1 --conduct an APA and check the
"Lower Priority SI" or "Higher Priority SI" box below; or Option 2 -- proceed with a combined PAlSI assessment.

Check the box that applies based on the conclusions of the APA:

D NFRAP
D Higher Priority SI
D Lower Priority SI
D Defer to RCRA Subtitle C
D Defer to NRC

D
D
D
~

Refer to Removal Program - further site assessment needed
Refer to Removal Program - NFRAP
Site is being addressed as part of anot r CERCLIS site
Other: "' ~.--cJ2~

G?(.Y5 //S
Regional EPA Reviewer:

Print~~ Date

PLEASE EXPLAIN THE RATIONALE FOR YOUR DECISION: The further action decision noted above is based on more
than 180 years of variable industrial activity at the industrial park and the possibility that undiscovered waste sources contribute
or contributed contamination to Wappinger Creek. There is a lack of saIllple data characterizing portions of the industrial park
beyond those areas associated with Three Star. Approximately 16 acres of the southern portion are built atop variable fill
material that includes coal cinders, and multiple industrial activities have been conducted throughout the remainder of the
southern portion in areas that have not been investigated, including potential sources of mercury contaIllination (e.g .. the former
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felt hat manufacturing facility). Although the buildings in the northern portion of the industrial park have been renovated,
subsurface conditions remain unknown. Available background information indicates that extensive industrial activity has taken
place on the northern portion of the industrial park. The Dutchess Bleachery operated there, as well as Dutchess Print Works,
which may have used mercuric chloride in their manufacturing process. Of particular note is that additional plating operations
were conducted on the north side that reportedly discharged wastewater to Wappinger Creek and that a O.2-acre lagoon <North
Lagoon) reportedly received wastes from a paint manufacturing facility.

There have been significant detections of inorganic constituents and PAHs in creek sediments that are attributable to historical
operations within the industrial park, In addition, potential receptors of contamination are present adjacent to and downstream of
the industrial park. During the reconnaissance, WESTON observed that Wappinger Creek is used for secondary contact
recreation and obtained a statement from a local resident that fishing for human consumption occurs along the stretch of
Wappinger Creek adjacent to the industrial park. Wetlands are known to exist along the stretch between the industrial park and
the confluence with the Hudson River. Multi-media sampling can be used to determine if previously uncharacterized on-site
waste sources are present and if downstream targets are exposed to site-related contamination. .
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Photographs 
Contract No./TDD Number Site Name/Location Date Page 

EP-W-05-042 Wappinger Creek Site Reconnaissance June 3, 
2015 Page 1 of 5 

Task No. 1417 Village of Wappingers Falls, New York 
  

 
 
  

Photograph 1: Boaters preparing to launch kayaks at the boat ramp 
approximately 0.5 mile downstream of the industrial park. 

Photograph 2: Wappinger Creek between the east and west bridges, looking 
upstream.  The swift current likely results in little or no fine sediment deposition.   
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Photographs 
Contract No./TDD Number Site Name/Location Date Page 

EP-W-05-042 Wappinger Creek Site Reconnaissance June 3, 
2015 Page 2 of 5 

Task No. 1417 Village of Wappingers Falls, New York 
  

 
 
  

 
Photograph 3: Wappinger Creek looking downstream from the west bridge.  At 
this point the current slows allowing for fine sediment deposition.  

Photograph 4: Wappinger Creek looking upstream for the east bridge, the 
hydroelectric plant is in the background.  
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Photographs 
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EP-W-05-042 Wappinger Creek Site Reconnaissance June 3, 
2015 Page 3 of 5 

Task No. 1417 Village of Wappingers Falls, New York 
  

 
 
  

Photograph 5: The lagoon (foreground) and the former MGP site (background), 
looking southwest.   

Photograph 6: Stone rip rap at the mouth of the lagoon.  Fish observed in the 
lagoon suggest contact with Wappinger Creek at high tide.   
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Photographs 
Contract No./TDD Number Site Name/Location Date Page 

EP-W-05-042 Wappinger Creek Site Reconnaissance June 3, 
2015 Page 4 of 5 

Task No. 1417 Village of Wappingers Falls, New York 
  

 
 
  

Photograph 7: The raceway, looking south. 

Photograph 8: Wappinger Creek between the lake dam and the hydroelectric 
plant is characterized by steep gradients, falls, and rapids, looking downstream. 
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Photographs 
Contract No./TDD Number Site Name/Location Date Page 

EP-W-05-042 Wappinger Creek Site Reconnaissance June 3, 
2015 Page 5 of 5 

Task No. 1417 Village of Wappingers Falls, New York 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photograph 9: Public boat launch on Wappinger Lake, looking east.   

Photograph 10: Wappinger Creek upstream of Wappinger Lake.  A public park 
on the right would allow access to the shoreline for sampling if required, looking 
downstream. 
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Snyder, Scott

From: DiTillio, Pietro
Sent: Tuesday, December 08, 2015 3:02 PM
To: Snyder, Scott
Subject: Wappinger Creek Soil, Surface Water and Sediment Coordinates
Attachments: Wappinger Creek Sample Location Coordintates.xlsx

Scott, 
Attached is the spreadsheet containing Soil, Surface Water and Sediment sample location Coordinates for Wappinger 
Creek’s project. 
The GPS locations have been first acquired in the field using a Trimble GPS device, then processed in the office using the 
GPS Pathfinder Office software; the GPS data, for each location,  has been differentially corrected then mapped using ESRI 
ArcGIS 10.3. 
Thank You.  
 
Pietro Di Tillio 
Weston Solutions, Inc. 
205 Campus Drive 
Edison, NJ 08837 
Office:  732‐417‐5809 
Fax:  732‐417‐5801 
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Wappinger Creek
Soil, Surface Water, and Sediment Sample Coordinated

October-November 2015

Location ID Sample Type Latitude Longitude Latitude Longitude
0269‐SW01 Surface Water  41.582582 ‐73.945497 41° 34' 57.2952" ‐73° 56' 43.7892"
0269‐SW02 Surface Water  41.58436 ‐73.942871 41° 35' 3.6954" ‐73° 56' 34.335"
0269‐SW03 Surface Water  41.589765 ‐73.935155 41° 35' 23.1534" ‐73° 56' 6.5574"
0269‐SW04 Surface Water  41.59319 ‐73.929368 41° 35' 35.4834" ‐73° 55' 45.7242"
0269‐SW05 Surface Water  41.594277 ‐73.926685 41° 35' 39.3966" ‐73° 55' 36.066"
0269‐SW09 Surface Water  41.602075 ‐73.917922 41° 36' 7.4694" ‐73° 55' 4.5192"
0269‐SW10 Surface Water  41.60842 ‐73.911684 41° 36' 30.312" ‐73° 54' 42.0618"
0269‐SW11/SW12 Surface Water  41.610582 ‐73.906945 41° 36' 38.0952" ‐73° 54' 25.0014"
0269‐SW06 Surface Water  41.598372 ‐73.926117 41° 35' 54.1386" ‐73° 55' 34.0212"
0269‐SW07 Surface Water  41.598946 ‐73.924548 41° 35' 56.205" ‐73° 55' 28.3728"
0269‐SW08 Surface Water  41.598887 ‐73.923981 41° 35' 55.9926" ‐73° 55' 26.331"
0269‐SED01 Sediment  41.582421 ‐73.946379 41° 34' 56.715" ‐73° 56' 46.9638"
0269‐SED02 Sediment  41.584357 ‐73.942879 41° 35' 3.6846" ‐73° 56' 34.3644"
0269‐SED03 Sediment  41.58534 ‐73.940308 41° 35' 7.224" ‐73° 56' 25.1088"
0269‐SED04 Sediment  41.587443 ‐73.936902 41° 35' 14.7948" ‐73° 56' 12.8472"
0269‐SED05 Sediment  41.58902 ‐73.93684 41° 35' 20.4714" ‐73° 56' 12.624"
0269‐SED06 Sediment  41.590725 ‐73.93272 41° 35' 26.6094" ‐73° 55' 57.792"
0269‐SED07 Sediment  41.592703 ‐73.928908 41° 35' 33.7308" ‐73° 55' 44.0688"
0269‐SED08 Sediment  41.593162 ‐73.930015 41° 35' 35.3826" ‐73° 55' 48.0534"
0269‐SED09 Sediment  41.593637 ‐73.928745 41° 35' 37.0932" ‐73° 55' 43.482"
0269‐SED10 Sediment  41.593873 ‐73.927035 41° 35' 37.9428" ‐73° 55' 37.326"
0269‐SED11 Sediment  41.596402 ‐73.92735 41° 35' 47.0466" ‐73° 55' 38.46"
0269‐SED15 Sediment  41.603617 ‐73.916728 41° 36' 13.0206" ‐73° 55' 0.2208"
0269‐SED16 Sediment  41.60726 ‐73.916418 41° 36' 26.1354" ‐73° 54' 59.1042"
0269‐SED17 Sediment  41.608693 ‐73.910626 41° 36' 31.2948" ‐73° 54' 38.253"
0269‐SED18 Sediment  41.61415 ‐73.904627 41° 36' 50.94" ‐73° 54' 16.6572"
0269‐SED20 Sediment  41.453983 ‐74.018329 41° 27' 14.3388" ‐74° 1' 5.9838"
0269‐SED21 Sediment  41.4557 ‐74.018445 41° 27' 20.52" ‐74° 1' 6.4014"
0269‐SED12 Sediment  41.598407 ‐73.926537 41° 35' 54.2652" ‐73° 55' 35.5326"
0269‐SED13 Sediment  41.599028 ‐73.925642 41° 35' 56.5002" ‐73° 55' 32.3106"
0269‐SED14 Sediment  41.59881 ‐73.925339 41° 35' 55.716" ‐73° 55' 31.2198"
0269‐SED19 Sediment  41.597684 ‐73.927136 41° 35' 51.6624" ‐73° 55' 37.6896"
0269‐S01 Soil 41.600394 ‐73.925641 41° 36' 1.4184" ‐73° 55' 32.307"
0269‐S02 Soil 41.60024 ‐73.924817 41° 36' 0.8634" ‐73° 55' 29.3412"
0269‐S03 Soil 41.59934 ‐73.925287 41° 35' 57.6234" ‐73° 55' 31.0326"
0269‐S04 Soil 41.599244 ‐73.925302 41° 35' 57.2778" ‐73° 55' 31.0872"
0269‐S05 Soil 41.598936 ‐73.923338 41° 35' 56.1696" ‐73° 55' 24.0168"
0269‐S06 Soil 41.598269 ‐73.923365 41° 35' 53.7684" ‐73° 55' 24.114"
0269‐S07 Soil 41.598126 ‐73.923877 41° 35' 53.2536" ‐73° 55' 25.9572"
0269‐S08 Soil 41.59862 ‐73.924669 41° 35' 55.0314" ‐73° 55' 28.8078"
0269‐S09 Soil 41.598514 ‐73.925033 41° 35' 54.6504" ‐73° 55' 30.1182"
0269‐S10 Soil 41.596037 ‐73.925595 41° 35' 45.7332" ‐73° 55' 32.142"

Decimal Degrees  Degrees‐minutes‐seconds 

2 of 2




